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Longitudinal Section, Showing Interior Arrangements. 























ELECTRICALLY LIGHTED, STEAM, LIGHTSHIP FOR SERVICE OFF CAPE HATTERAS.—(See page 166} 
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NEW YORK, SATURDAY, MARCH 17, 1900 
LIQUID AIR PROMOTION AGAIN. 
We had oceasion to refer to the 
unblashing attempts which were being made by so- 


soue months ago 
ealled Liquid Air Companies to entice the public into 
their stock. The storm of criticism 


at these concerns by the technical 


the purchase of 


which was leveled 
press of the country caused the promoters to take to 
cover, with the welcome result that for the past few 
months the columns of the daily press have failed to be 
disfigured with the familiar liquid air advertisements. 

It is evident, however, that “ the snake was scotched, 
not killed,” and that liquid air victims are as easily 
as ] qui ] 


Not content with the Boston experience, 
taken the field, 


eaughnt 


air profits are readily realized by the 
nmromnoters 
the 


liquid air conspiracy has again 


this time ehoosing New York ecitv as the center of its 
perations. It is evident that the organizers of the 
latest ‘“‘Company”™ are satisfied that the name of 


* Tripler’ is one to conjure with in drawing the dol- 
lars from the pockets of the unsuspecting and all-too- 
have never hesitated to 


for 


little-informed investor. We 
Mr. 


mechanical 


give Tripler every credit his perseverance 


and ingenuity, and as the first gentleman 
to manufacture liquid air in commercial quantities in 
this But when 
he lends his name to such a ridiculous and impossible 


statement of the ases to whieh liquid air may be put 


country be deserves ail praise. 


as appears in the latest advertisements of the company 


which bears his name, he is evidently tearing down 
with his left hand the reputation he has built up with 
his right 

We are compelled to take up this subjeet in our col- 
order to answer the large number of corre- 
to this office asking for 


subscribe to the stock of a concern 


inns in 


spondents who have written 


advice before the, 


so full of alluring promises of profit. It is our convie- 


tiou that liquid air has never made a dollar for its in- 


vestors along the lines which are indicated in the 


advertisements of such companies as the one in ques- 


; 


tion. We recommend any of our readers who are con- 


templating the purchase of liquid air stock to read 


carefully the contribution, on the accompanving page, 


from Mr. Hudson Maxim, who by the way, is quoted in 
the prospectas as one of the consulting engineers of the 
Tripler Liquid 


Air Company. Of the many claims 


wade, there is one which is alone sufficient to stamp 


the whole seheme as being either of a very dubious 
character, or based upon a complete iguorance of the 
In answer to the claim 


“the use of liquid air in the generation of power 


elementary laws of physics 
that 
on land and sea wil! reduce the cost to one-half of that 


now paid,” Mr. Maxim shows that the “ Teutonie” 
would have to earry for a seven-days’ voyage more 
than enough liquid air to float the vessel itself, and 


that the cost for a single trip across the ocean would 
of $174,560, this being the 
to save about a half of the 


be a mere nowinal sum 


amount that it would cost 
coal Dill 


While it 


for liquid ai 


may be possible to find a commercial use 
in the field of explosives along the lines 
Mr. Maxim, it would require a veritable 
boow in the sale of liquid-air cartridges to pay for the 
“Teutonic.” While it 


does pot cowe within our province to advise correspon- 


indicated by 


trip of one lquid-air- propelled 


dents who have written us whether they should or 
should not invest in liquid air companies, it is strictly 
within our province to warn them that many of the 
claims that are made by these cowpanies are impossible 


and ridiculous. 
———_—_——_s+o- oa 


THE CONSTRUCTION OF WARSHIPS AT GOVERNMENT 
NAVY YARDS. 

A hearing on the question as to whether it is expe- 
dient that warships should be constructed at the Brook- 
lyn Navy Yard is now being held before the House 
Committee on Naval Affairs. An influential committee 
of Brooklyn citizens, in which is included the former 
master machinist of the Brooklyn Navy Yard, is pre- 
senting a very strong case in favor of such construc- 





tion, and there is no denying that the proposal thus put 





forward of the highest importance, touching as it does 
the whole question of the future growth and efficiency 
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of our navy. Chief Naval Constructor Hichborn is favor- 
able to the construction of naval vessels in the Gov 
ernment’s vards, and in this he is earnestly seconded 
by Naval Constructor Bowles, who for many years 
past has been an earnest advocate of this policy. Mr. 
Bowles has had personal supervision of the building 
of some of our most important ships, and is particu- 
larly well qualified to judge of the somewhat complex 
question as to whether the Government yards can com- 
pete successfully with the well-equipped establish- 
ments at Pinuladelphia, Newport News, and San 
Francisco. 
Before presenting the arguments in favor of the con- 
yards, it is 
to consider the rather diseoncerning fact 
that the warships already constructed at the navy 


struction of vessels in the Government's 


necessary 


yards have cost considerable wore than those which 
were built by private firms. If we take the two battle- 
ships, ‘* Texas’ and * Indiana,” we find that the former 
which was constructed at the Norfolk navy yard, cost 
per ton of finished vessel, $819.97, whereas the * Indi- 
ana,” built by the Cramps, if we include a claim for 
damages due to delay in supply of armor of $483,000, cost 
$724 per ton. The increased cost of the’ government-built 
vessel is explained by the abnormal conditions under 
whieh she was constructed, conditions which 
adverse as torender it surprising, not that the differ- 
enee in cost was so great, but that if was not greater. 
In the first place, when, in 1889, the ‘*Texas” was ordered 
built at Norfolk, that navy yard was practically with- 
out tools to do the work. Nota single vessel had been 
constructed there for twenty-five vears, and at no time 
in its history had a ship been built there of iron or 
steel. The existing plant was merely such as was neces- 
sary for the construction of wooden vessels, and anyone 
who has visited a shipbuilding yard of the latter type 
will understand how a task confronted the 
naval constructor who was told to go ahead and build 
an intricate modern battleship in such a place, and 
with such a “ plentiful lack” of facilities. The problem 
was not merely to build a ship, but to build the neces 
sary tools as well—a complication which enormously 
increased the cost of the vessel. 

In the second place, to these technieal difficulties 


were 80 


serious 


were added others of a political nature. On the 
day on which the construction of the “ Texas” was 


begun, the naval constructor in charge received notice 
that eleven foremen had been appointed on 
the work and it was found that not one of these 
political heelers had the slightest knowledge of the art 
of shipbuilding. If matters were unfavorable at Nor- 
folk, they were even worse at the Brooklyn yard, where 
in 1888, the construction of the **‘Maine” was com- 
menced ; for it was a hotbed of political corruption, 
and was even more devoid than Norfolk of facilities for 
the construction of a modern warship. At both these 
yards the creation of ashipbuilding plant and the educa- 
tion of a large body of mechanics and foremen, coupled 
with the exasperating delays of a cumbersome system 
of red tape in the administration of the yards, was 
answerable for costly delays in the completion of the 


new 


two ships, seven years intervening in the case of the 
** Maine,” from the date of laying her keel to the date 
of her first commission. In view of these facts it is sur- 
prising that the government-built vessels should have 
come as close in cost as they did to the ships built in 
private and well-equipped yards which were entirely 
free from the encumbrances above noted. 

It is the unanimous opinion of our corps of naval 
ecvnstruetors that if the yards at Brooklyn, Norfolk, 
and Mare Island always had one or more warships 
upon the stocks, it would be possible to turn them out 
at the same, and probably at somewhat less cost, than 
that of the ships which are built by contract in private 
yards. Granting then that the ships could be turned 
out merely at the same cost, the question arises as to 
what advantages are to be gained by construction in 
the Government's yards? The following are the chief 
advantages among many : 

Firstly.—At present the yards are occupied merely with 
repairs and refitting. As this work is intermittent, the 
force at the yards is constantly changing, and during 
the slack seasons more or less. of the costly plant is 
lying idle. To prevent this and to retain the services 
of skilled operators there is an instinctive tendency to 
prolong repairs aud tide over to a busier season. If 
there were always two or three ships on the stocks, the 
whole plant would be regularly employed. It would 
then be possible to maintain a thoroughly efficient and 
permanent organization at the yard with considerable 
resulting economy. At the Brooklyn yard, for in- 
stance, it is possible to employ at present 4,000 men in 
the construction department alone, and with compara- 
tively slight addition to the plant it would be possible 
to employ 6.000 men. 

Secondly.—The construction of warships at the vards 
wou'd offer a valuable opportunity for training a corps 
of efficient inspectors for overseeing the construction 
of government vessels that are built by contract. 
There is a great demand for young men who are com- 
petent to oversee contract work, and they would 
easily pick upin the government yards the necessary 
experience, 
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Thirdly.—The high class of work done in the govern- 
ment yards would act favorably in competition with 
private work by setting a high standard of workman- 
ship. While it is true that in some of the government- 
built vessels, as in those constructed by private con- 
tract, there have been defects of design, there bas never 
been any complaint of faulty workmanship in the gov- 
ernment-built vessels, all of which has proved to be of 
first-class and thoroughly durable character. 

Fourthly.—While it is the belief of naval constructors 
that ships could be built at least as cheaply under ex- 
isting conditions, they are satisfied that if badly needed 
reforms were made in the cumbersome and expensive 
methods of administration of the yards, it would be 
possible to effect a still further and considerable redue- 
tion in the cost per ton of navy-built ships. One of 
the most expensive, and certainly the most exasperat- 
ing of the present red-tape methods, is the regulation 
which requires that bids shall be asked for the supply 
of any material, even in small quantities, that may be 
required at the navy vards. This results in frequent 
and very costly interruptions and delays in the work. 
It is a well known fact that other things being equal 
the cost ofa ship decreases in the exact ratio of the 
speed with which it ean be built ; im other words that 
it pays to “‘rnsh” the construction. The quickest 
built ship will be the cheapest. 

Fifthly.—That navy yard construction of warships 
would have distinct advantages in economy over that 

carried on in private yards, is due to the fact that there 
would be no charges for depreciation or interest on the 
money invested, and that there would be no charges 
for administration, professional oversight, drafting and 
clerical work, the expenses of which are carried by 
other appropriations, Again, the navy vards do not have 
to reckon in profits, and it would not be necessary for 
them to add the large percentage which a constructor 
must include his total estimate of cost. 

Sixthly.—By keeping in check any tendency fora 
combination among the constructors to place their 
bids at unreasonable figures, the continual turning out 
of government-built ships, at a reasonable cost per 
ton, would constitute an excellent safeguard of the in- 
terests of the nation. 

Lastly, if the proposed measure is carried out, not 
merely with regard to the Brooklyn yard, but to the 
others mentioned, the total warship-building capacity 
would be doubled at a stroke—a consideration which 
of itself should be sufficient to induce Congress to take 
favorable action on the question. The enormous in- 
crease which is being made in the navies of the Conti 
nental powers, whose interests in the great commercial 
war of the day are bound to come into violent conflict 
with our own, should be a warning to us to stand 
ready todouble, if necessary, our present rate of outpat 
of war vessels. At a comparatively slight expense it 
would be possible to add the navy yards at Brooklyn, 
Norfolk and Mare Island to our all too smail list of 
available warship-building yards. 

ae 2 
THE WORK OF THE DIVISON OF CHEMISTRY OF 
THE DEPARTMENT OF AGRICULTURE. 

The work of the Division of Chemistry of the Depart- 
mentof Agriculture, which is under the direction of Dr. 
H. W. Wiley, is of great importance. The old quarters 
of the division have been found to be totally inade- 
quate for its increasing labors, the old building was va- 
eated and temporary quarters were found for the force, 
and much of the material and apparatus as was neces- 
sary for the work was transferred to Columbian Uni- 
versity during the summer, and the laboratory work 
was even carried on after the regular laboratories had 
to be turned over to the students. In spite of the in- 
adequate laboratory facilities for and delay in get- 
ting into the new building, a great deal of work was 
done during the fiscal vear ending January 30, 1899. 
The association known as the Association of Official 
Agricultural Chemists has been in existence for about 
fifteen vears and is composed primarily of chemists of 
agricultural experiment stations and agricultural col- 
leges and it also admits to mensberships all chemists 
employed in the control of food produets by any State 
or municipality. The meetings of the association are 
held under the auspices of the Department of Agricul- 
ture and its work has thus assumed a degree of 
authority which may be regarded as official. The 
methods of analysis adopted by this association have 
been legalized by the courts in various parts of the 
eountry. The Division of Chewistry co-operates with 
the association in its valuable work. The reports of 
the association are issued as bulletins of the Division 
of Chemistry. The chief work of this kind which is ae- 
eomplished during the past year was the revision of 
the entire methods of analyses of the association on all 
of its subjects, and this bulletin has been recognized as 
an authority in all parts of the world, and its contents 
has been reprinted in most of the languages of science. 
The effect of this organized effort on the part of agri- 
cultural chemists bas been so pronounced as to induce 
other nations to follow the example which this country 
has set. It is to be hoped that Congress will see its 
way clear to acknowledge the association to be an 
official advisor of the government, or by recognizing it 
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some way as by a vote for supplies. 
.s neither treasarer nor funds. 
lhe study of soils under identical conditions, as il- 
istrated and described in the ScienTIFIC AMERICAN 
1» December 3, 1898, has been carried on, and the re- 
its may be regarded as important. By far the 
reater part of the force of the division during the 
ist fiseal year has been employed in the investigation 
‘ food products. The particular subject of food study 
hieh has been investigated is the preservation of 
eat by sterilization, otherwise known to commerce as 
canned corn beef” and “canned roast beef.” The 
pe of the investigation has been twofold. In the 
rst place, the chemical composition and nutritive 
ilue of the meats have been determined. The re- 
iits of this investigation has been to supply us with a 
efinite idea of the food value of all the various pro- 
icts Which have been examined carefully, and sys- 
matie research has been made for preservatives of 
kinds which may have been used in or on these 
eats. Investigations have been also carried on in 
e culture of sugar beets and the production of beet 
cigar. Many thousands of samples have been re- 
ceived and careful analyses have been made, the re- 
sults of which work were valuable in defining with 
creater accuracy the lines of the most successful beet 
culture in the country. 
hh SO +O eo 
FACTS VERSUS CLAIMS FOR LIQUID AIR. 


BY HUDSON MAXIM. 


At present it 


Liquid air is such a strange substance and so readily 
lends itself as a plaything for the imagination as well 
as for the hands, that many have been ready to believe 
the most absurd things concerning it. When it was 
first diseovered that air could be liquefied, it was so 
very expensive as to preclude any serious considera- 
tions of its usefulness except as a scientific curiosity. 
Rat when Tripler showed that it could be produced by 
the gallon, and at low expense when compared with 
its cost by earlier methods, the question naturally 
arose concerning its commercial value. 

So extraordipvary are some of the claims which have 
been wade for liquid air as a motive fluid, that the 
public eye is beginning to look askance at its mere 
mention in connection with any commercial applica- 
tion. This is unfortunate, both for the public and for 
the promoters. 

Ignoring propositions for the production of perpetual 
motion by liquid air, which have been made and ex- 
ploded, let us consider claims which are now being 
made by advertisers in the public press, from which I 
quote the following : 

“ The use of liquid air in the generation of power 
on land and sea will reduce the cost to one-half of 
that now paid for steam power. This statement 
carries its own argument, and needs no elaboration.” 

‘**In the production of motive power, liquid air 
has a wonderful future as a fuel saver. Liquid 
air, after a short exposure, loses most of its nitro- 
gen (the chief obstacle to combustion), and the re- 
sultant oxygen used in connection with carbon 
(coal, coke, ete.) produces perfect smokeless com- 
bustion, avoiding the large percentage of loss now 
incurred in the use of fuel.” 

Liquid air is not a magic wand by which miracles 
may be wrought, and yet it is hard to see how, with- 
out the enlistment of the miraculous, such results can 
be accomplished. 

Examining the first of these claims, let us compare 
liquid air with steam as a motive fluid, under like con- 
ditions, in a triple expansion marine engine. It is 
common for such an engine, with 250 pounds steam, to 
produce a horse power hour for every 14¢ pounds of 
coal consumed. Now, suppose we were to substitute 
liquid air for the water, We should still require boil- 
ers for its evaporation, and to wake it as economical as 
possible, let us assume that we heat it to the tempera- 
ture of steam at 250 pounds pressure ; in other words, 
to 406° F. It must be assumed that the air is to be ex- 
panded 44¢ times, which is the average ratio of expan- 
sion in compound triple expansion engines at the 
present time. To determine the weight of any motive 
fluid required for 1-horse power hour, we have the 
following formula : 

=.= 
- W=188'45T i— o> * 
in which W is the work in foot-pounds, T is the initial 
temperature, T’ is the temperature after expanding to 
do work, and T” is the temperature after expanding 
from the last temperature to atmospheric pressure. 
(Clarke's Manual of Rules, Tables, and Data, page 909.) 

Solving the above formula, the result obtained is 
78,607 °6 foot-pounds, as the energy in 1 pound of air at 
*50°3 pounds pressure, and 406°2° F. temperature. 

Therefore, 1-horse power hour would consume 
1,980,000 + 78,607°6 (foot-pounds in 1 pound of air)= 
25°19 pounds of liquid air. It would take 07 of a 


pound of coal to evaporate this amount of air and 
superheat it to the temperature of saturated steam at 
250°3 pounds pressure (406° F.). Hence, we should need 
nearly half as much coal per horse-power hour for the 
By any means now known which 


air as for water. 
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could be employed on shipboard, the ‘amount of heat 
which could be absorbed from the air and water and 
utilized would in practice be a negligible quantity. As 
air could not be re-condensed like water. we should be 
obliged to load up with enough liquid air to last the 
whole voyage without re-condensation. 


. 


The engines of the “ Teutonic” develop about 20,000 
horse power. This would require 242 tons of liquid air 
per hour, 5,829 tons per day, and 40,807 tons for a seven- 
days’ voyage, considerably more than enough to float 
the vessel. 

Some have made the claim that liquid air can be 
made as cheap as 2 cents per gallon. Let us assume, 
for argument sake, that such be the cost. This would 
be $4.28 per ton, and liquid air enough to take the 
“Teutonic” across the ocean would cost $174,560. In 
other words, it would cost this sum to save about half 
the coal bill. 

This is, of course, without taking into account the 
additional horse power which would be required to 
carry the enormous cargo of liquid air necessary, 

Referring to the second of the claims above quoted, 
it requires about 2} pounds of oxygen to burn 1 pound 
of carbon. Air contains 22°92 per cent, or, roughly, 2% 
per cent of oxygen. A gallon of liquid air weighs 
about 9351 pounds, 2°143 pounds of which is oxygen. 
If the nitrogen were separated so that all of the oxygen 
were saved, and if this could be done withuut expense, 
and if liquid air could be produced for 2 cents a gallon, 
then the oxygen would cost 0°9333 cents per pound, or 
$18.67 per ton. Now, let us assume that the coal costs 
$3 per ton. It would, therefore, cost $49°80 to save $3 
worth of coal. 

In regard to the value of liquid air for refrigerating 
purposes, of course much will depend upon the cost of 
its production. The latent heat of liquid air as caleu- 
lated from data given by Sloane is 140 heat-units. As 
the specific heat of air is 0°2377, it would require 81°91 
heat-units to raise 1 pound of air from its boiling point 
to the freezing point of water, or to the temperature of 
welting ice: 81°91 heat-units added to 140 heat-units = 
221°91 heat-units. As the latent heat of ice is 144 heat- 
units, liquid air has a frigorific value above ice of 77°91 
heat-units per pound. Yet, ice has many advantages 
above liquid air, not the least of which is its power to 
maintain adjacent bodies at the freezing point without 
actually freezing them. 

For the preservation in transportation of substances 
which would not be injured by freezing, aud by redue- 
tion to an exceedingly low temperature, liquid air 
might have an especial value in the saving of freight 
on ice, particularly when such substances contain a 
very high percentage of water. This is a proposition 
which I have never seen discussed, and it may, per- 
haps, be worthy of consideration. Let us take, for 
example, beef, which contains such a high percentage 
of water that we may consider its specific heat when 
frozen, as that of ice. The meat could be placed in a 
bath of liquid air before packing for shipment, and 
its temperature reduced t 0 313° below zero Fah. The 
specific heat of ice being 0°504, and the temperature of 
liquid air below zero Centigrade being 344°6° F., we 
have 344°6 x 0°504 = 174 heat-units. It would, there- 
fore, require about 20 per cent more heat to raise the 
temperature of a pound of beef up to the melting 
point of ice than would be required for melting a 
pound of ice. Hence, the beef could be made to carry 
its own cold, as it were, and without the use of addi- 
tional ice. This might be a means of saving consider- 
able freight, as I have said. Yet, we must take into 
account that the rapidity with which heat is radiated 
or lost is as the square of the difference in temperature 
of bodies, and it would be necessary to carefully insu- 
late articles so refrigerated for shipment. 

With regard to the use of liquid air for internal com- 
bustion engines or explosion motors, it is estimated 
that in the Diesel motor, which is one of the most eco- 
nomieal, both for the fuel and air consumed, it requires 
about 10 pounds of air to produce 1-horse power hour. 
This would require about 1 gallon of liquid air per 
horse-power hour ; and if liquid air can be produced 
at 2 cents a gallon, then it would cost, in addition to 
the fuel, 2 cents per horse-power hour. 

The contingent loss of liquid air by evaporation in 
transpertation and handling, and while motors in 
which it isemployed are standing idle, would certainly 
counterbalance any advantages which might exist 
from having the air in concentrated or liquid form. 

Liquid air will be chiefly valuable as a source of 
oxygen for other purposes than the production of 
motive power. 

If liquid air can be produced cheaply enough, even 
at, say, 5 cents per gallon, it may be destined to find 
its most useful application as an ingredient of blasting 
agents, especially for mining purposes, 

I am aware of the many difficalties which would at 
tend such use of it, vet I believe that if it can be pro- 
duced at the above price most of the difficulties in the 
way of its practical application in blasting agents ay 
be overcome. I have given this matter considerable 
thought, and have ascertained from calculations and 
experiments that explosives way be made from liquid 
oxygen and combustibles which will rank among the 
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most powerful known to science. Liquid air, slightly 
enriched in oxygen by letting a portion of the nitrogen 
distill off, would produce, with a suitable combustible 
element, a high explosive comparable with dynamite. 

It must be borne in mind that liquid air as a blast- 
ing agent, especially in mines, possesses some great ad- 
vautages to offset its disadvantages. For instance, 
there would be no thawing out required in cold 
weather, with attendant inconvenience and danger, 
and the products of combustion would be smokeless. 
There would be nitrous fumes, and the gases 
would be far less noxious than those produced by other 
explosives. 

It has occurred to me that some of the difficulties 
which lie in the way of its practical application in the 
manufacture of explosives might be surmounted iu the 
following wanner : 

In many wining districts very cheap water power, 
and in others very cheap coal may be obtained. If, 
by these means, liquid air can be produced at the 
prices | have suggested, then we might, perhaps,-by a 
specially constructed centrifugal machine separate the 
oxygen from the nitrogen without much additional 
cost. We could then use the oxygen in making explo- 
sive cartridges, and these could be packed and im 
mersed in a bath of liquid nitrogen. As the nitrogen 
is more volatile than the oxygen, there would he prac 
tically no loss of oxygen from the cartridges. In this 
way the cartridges could be shipped for a considerable 
distance, or kept for a considerable time before use; 
but, as the waterial could be put up at the mine, or in 
the mining district, it would not be necessary that 
many hours intervene between its production and its 
use. In charging holes, they eould first be chilled bya 
jet of liquid nitrogen, and their temperature so low- 
ered that the oxygen would not be very rapidly driven 
off for some time after loading. To further protect 
the cartridges, they could be covered with a combusti- 
ble non-conductor of heat, which would form part of 
the explosive. 

The explosive would be so quick in its action that 
the holes would need only to be tamped by simply fill 
ing them with water, or by pouring sand into them, 
instead of ramming them in the usual way, and, in 
many cases, no tamping at all would be required 

To prevent tamping being blown out by the evapor- 
ating oxygen, a smali and very thin copper tube could 
be inserted into each hole when loading, which would 
serve both to vent the bole and to conduct electricity 
to an exploder to fire the charge. 

In order to allow for some evaporation, we 


no 


might 
use 8 pounds of oxygen to a pound of carbonaceous 
matter in producing explosives. Three-quarters of a 
pound of oxygen, and a quarter of a pound of carbo- 
naceous matter would, therefore, produce 1 pound of 
explosive. Oxygen, at 20 cents per gallon, would cost 
about 2 cents per pound. The carbonaceous matter 
would not cost more than half a cent per pound. We 
would need, therefore, 14¢ cents worth of oxygen, and 
Hence, our ex- 
plosive would cost 2 cents per pound. Now, if we 
double this allowance for incidentals, 
labor and interest on capital, and add another cent per 
pound for loss in weight by evaporation, we would stil! 
cents per 


L¢ cent worth of combustible matter. 


cost to make 


have a powerful explosive at a cost of 5 
pound, and one which would have some obvious ad- 
vantages above dynamite, at less than half its cost. 

At any rate, if liquid air can be made at a sufficiently 
low cost the question of its application in the manu- 
facture of explosives for mining purposes is worthy of 
consideration. 

A BILLION DOLLAR COUNTRY. 

Every year’s developments seem to justify the asser- 
tion that this is a ‘‘ Billion Dollar Country.” The year 
1899 brought our foreign commerce for the first time 
past the $2,000,000 000 line, and the month of February, 
1900, shows our money in circulation for the first time 
as wore than $2,000,000,000. Thus, by apeculiar coin 
cidence, the announcement of $2,000,000,000 of foreign 
commerce and the $2,000,000,000 of money in circula 
tion are made within a single month, the totals indi 
eating that the $2,000,000,000 line had been crossed in 
our commerce for 1899, the figures being official, hav- 
ing been compiled by the Treasury Bureau Statistics, 
and the Treasury Bureau of Loans and Curreney. The 
total foreign commerce for the year 1899 was $2,074, 
845,242, while the total money in circulation on Feb- 
ruary 1 was $2,003,149,355. The use of figures carried 
out to ten places with which to show the business cou 
ditions of the country is indeed becoming surprisingly 
frequent. For example, the total resources of the 
national banks is $4,475,343,924. The latest report of 
the Comptroller of the Currency shows that the de 
posit in savings banks amount to $2,230,366,954. The 
total resources of all banks in the United States are 
given as $5,196,177,381. The amount of money for each 
individual is greater to-day than ever before. The 
actuary’s estimate that the population shows that on 
February 1, 1900, it amounted to 77,116,000, the noney 
in circulation being $2,003,149.355, the circulation per 
capita is $25.98. This gives a larger per capita thau iu 
any previous wonth in the history of the country. 
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THE ASIATIC PLAGUE AT HONOLULU. 


The appearance of 


the 
wich Islands, where 
spreading throughout the 
is a sinister and deplorable fact. 
infection is not certainly known, the 


in virulency, 
the source of the 
general belief isentertained that it was introduced into 
Honolulu by the Japanese steamer “‘ Nippon Maru” 
which touched at that port sometime in Septem ber 
after a voyage in which several of her steerage passen- 
the disease. Though every precaution 
the quarantine au- 

thorities of Honoluiu to 
the contact with either freight or 


the steamer, it would 


appear that the infection was com- 


ers died of 


was taken Dy 


prevent 
passengers ol 


municated in some way or else was 


shipments of goods 
to the islands 
where they are largely consumed. 

contagion has 


conveyed in 


from Japan or China, 


The possibi ity ot 


been admitted by the Honolulu 
authorities and most careful pre 
parations were made for coping 
with the emergency as soon as signs 


appeared, but months passed with- 


‘ations, and, 


out any alarming indic 

it is poss ble, Vigilance was some 
what neglected On December 12 
the first case appeared. A China 


wan of the better class died with 
He had 


a native pract: 


my sterious 
attended 


tioner who } 


symptoms 
been by 
ronouneced the disease 


as the plague Another Chinaman 





died on the same day of the same 
complaint Autopsies proved the 
suspicions to be correct, and then 
began the stringent and drastic at- 
tempts to slay the threatened 
catastrophe The bodies of both 


victims with all their serroundings 


were cremated Every person with 


whom the patients had come in 


The 


houses were all fumigated and sarrounded with guards, 


contact were rigidly isolated. 


und it was hoped that these means would be effective 


in confining the contagion to the quarters, where it 


first appeared Ne atfempt was, made to,conceal the 


renl facts from the public, on the contrary the citizens 
the 
all 


The town was thoroughly cleansed and a free distribu- 


were informed of every measure taken by health 


authorities, and exhorted to co-operate in wavs. 


tion of disinfectants was made. The plague rapidly 
manifested itself, and by December 14, six fatal cases 
The in- 


quarantined, twenty 


had oveurred, all among the laboring classes. 


fected region of the city was 


The houses where the plague had ap- 
and the authorities assumed the 


blocks in all 
peared were burned 
task of feeding those whose income 


had been cut off by the quarantine. 


Asiatic plague in the Sand- 
at latest accounts it was not only 
Archipelago but increasing 
While 


Scientific American. 


that would prevent the 
seated in the 
life and business was too great. A system of local in- 


spection was inaugurated. House to house visitation 


was begun and every one, regardless of age, sex or 


condition was compelled to submit to almost daily ex- 


amination. The responsibility fell upon 


whites of a community numbering above 40,000 souls. 
After the great fire the cessation of deaths were very 

marked. 

remedy would completely extirpate the plague. 


It was not thought that even so heroic a 
The 








HOTEL STREET, SHOWING THE DESTRUCTION BY FIRE OF PLAGUE-INFESTED 


DISTRICT. 


most expected was to get the disease under control, 
and this seemed to have been the case, for up to 
February 20 there were only two deaths. On that 
date, however, three deaths occurred, the first in thir- 
teen days. The plague has, in the meantime, appeared 
in the island of Maui, and at Hilo. At Kahului a case 
of the disease has been found, and there is but little 
chenee ol the other islands escaping. In but'one in- 
stance, in Honolulu, has a white person been the vic- 
tim. A lady of superior position acquired the plague, 
it was surmised, from rats. All the others were of 
Asiatic birth or persons who ordinarily associated with 
them. 

In tracing the infection the evidence all points to a 


infection from becoming 
islands with the attendant losses of 


the 7,000 
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Congresses at Paris. 

Mention has already beeu wade of many of the con- 
gresses to be held in connection with the forthcoming 
International Exposition at Paris, says Nature. The 
following list, prepared by the committee of the Paris 
International Assembly, the secretaries of which are 
Prof. Patrick Geddes and Mr. T. R. Marr, shows the 
date of some of the more important congresses an- 
nounced in science and education :—Pure Science: 
Ornithology, June 26 30; meteorology, July 23-28: 
physics, August 611; mathematics, August 6-11; ge- 
ology, August 16-28; electricity, 
August 1825; anthropology and 
archeology, August 26-25; psycho- 
logy, August 22-25; ethnography, 
August 26-September 1; chemistry, 
September 20-29; botany, October 
1-6. Applied Science and Associated 
Industry : Horticulture, May 25-27 ; 
forestry, June 4-7; mines and metal- 
lurgy, June 18-23; vine cultivation, 
June 20-23; insurance, June 25 30: 
actuaries, Jane 25-30; agriculture, 
July 1-7; testing of waterials, July 
9-16 ; steam engines and machinery, 
July 16-18 ; applied mechanies, July 
19-25 ; architecture and naval con- 
struction, July 19-21 ; photography, 
July 23-38 ; applied chemistry, July 
23-31; navigation. July 30-August 
4; pharmacy, August 8; economic 
and commercial geography, August 
23-31; tramways, September 10-12; 
fruit culture, September 13-14; rail- 
roads, September 20-29. Medicine 
and Hygiene: Hommopathy, July 
18-21; professional medicine, July 
23-28; medicine, August 2-9; der- 
matology, August 29; dentistry, 
August 8-14 ; hygiene, August 10-17; 
hypnotism, August 12-15. Educa- 
tion: Modern language teaching, 
July 24-29; higher education July 
80-August 3; teaching of social 
science, July 30-August 5; primary 
education, August 2-5; secondary education, August 
2-5: technical, industrial education, August 6-11 ; edu- 
cational press, August 9-11; bibliography, August 
16-18; teaching of drawing, August 29-September 1; 
popular education, September 10-13; agricultural in- 
struction, September 14 16. 

The Copyright Business of the United States. 

The last report of the Librarian of Congress gives in 
tabular form the copyright business for the fiscal vear 
of 1898-99. The total fees received for domestic entries 
was $36,507.50; foreign entries $7,953 ; the fees for cer- 
tificates amounted to $12,577.50, and the amount re- 
ceived for the recording of assignments was $1,218, 
This together with $11 for searches 
made a total of $58,567, and the 
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On December 20, 2,500 were being 


fer 


and housed 


i 
" , ‘ : 
The plague at this t seemed 


por 


to be staved, for up to December 30 


ouly nine cases were reported, of 
whieh eight resulted fataliy. After 
this there wasa rapid increase. For 
the week ending January 6 a total 
of twenty-one Cases had been 
treated, of which ten had died. 


For the next three weeks there were 


twenty-nine cases and 


twenty-six 
deaths 
On January 21, during the ignition 


of a plague-stricken domicile, the 


flames, driven by a high wind soon 


} 


got beyond control, and before long 


the whole of the Asiatic quarter was 


in flames. No attempt was made 
to save the district, but all the fire- 
men's efforts were concentrated in 
preventing the destruction of the 
whole city In this they were suc- 
cessful, though not until eighteen 
entire blocks of ClLinese houses 
and shops were consumed. The 


confusion and frantic alarm of the 


Asiatic element was beyond de- 


scription. Over 5,000 were rendered 


homeless and became a public 


charge. 

Honolulu had, in the meantime. 
been quarantined against by all the neighboring 
islands, and the rest of the world besides, and was 


completeiy isolated The internal administration 


of the plague- stricken community was directed to- 
ward keeping the plague in check. An appropria- 


tion of several handred thousand dollars to pay for 
property destroyed and for sanitary purposes was soon 
The 


expended loss by the great fire was fully a 


bat the heroism 


million and the end was not in sight 
of the citizens 


did not sbrink and no sacrifice 











MARION STREET, HONOLULU, SHOWING THE BURNING OF THE PLAGUE-INFESTED 
BUILDINGS, 


common souree—the consumption of goods imported 
from the Orient. 
_—_—_—_—— + Oo ee 

THERE is every probability that the Paris Exposition 
will not be ready for public inauguration on Easter 
Sunday, April 15. Many of the buildings will be in- 
complete, and the exhibition will be only during the 
daytime for some time after the official opening. It is 
thought by May 1, that the exhibition will be in a 
fairly satisfactory state. 





total number of entries of titles 
amounted to $80,968. In the calen- 
dar year of 1898, the total number 
of deposits received including dup- 
licates, amounted to 115,610. The 
total communications received dur- 
ing the fiscal year was 67,666, and 
the total communications sent out 
ineluding letters written amounted 
to 98,729. The number of copy- 
right deposits from July 1, 1898, 
to June 30, 1899, amounted to 59,217, 
and as two copies of each were 
received it reached 118,434, of this 
number 59,217 only 5,834 were of 
books proper. There were 4,196 
articles entered under the term 
“book” under the copyright law 
ineluding circulars, leaflets, charts, 


ete. There were 5,185 newspaper 
and magazine contributions, 517 
dramatic compositions and 9,777 


numbers of periodicals, 19,973 musi- 
cal compositions, 1,478 maps, 8,505 
engravings and prints, 1050 chromos 
and lithographs and 7,695 photo- 
graphs. The weekly catalogue, 
authorized by Congress March 38, 
1891, has been kept up and the 
weekly numbers for the fiscal year 
1898-99 amount to 3,693 printed 
pages of octavo size. The regis- 
trar of copyrights is Thorvald Solberg, Esq. 
Kansas’ Corn Crop, 

We understand that in the ten-year period just 
closed Kansas has raised 1,441,890,410 bushels of corn, 
of a value on the farms where raised amounting to 
$364.638,448. We have beén favored by the Secretary 
of the State Board of Agriculture of Kansas, Mr. F. 
D. Coburn, with a nicely framed photograph of an 
enormous ear of Kansas White Dent corn. 


-— 
> 
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A SIMPLE SHUTTER-FASTENER. 
The shutter-fastener which we illustrate herewith is 
simple and ingenious device for locking a blind to the 
ndow-sill or to the outer wall of a building. The 
.stening means operate entirely by gravity, no spring 
ing ineluded in the construction. The patent on the 
.stener is the property of Mr. Ubert K. Pettingill, of 
» School street, Boston, Mass. 
Fig. 1 shows part of a blind and window-sill, with 
fastener in locking position. Fig. 2 is an inverted 
ttom view of the device. Fig. 3 represents a section 
the blind and sill, with the fastener in elevation. 
[he fastener is attached to the under surface of the 














PORK 
PETTINGILL’S SHUTTER-FASTENER. 


blind and is composed of only two parts—a plate held 
in position by serews, and a rod or spindle rotating in 
a socket in the plate. 

The plate is provided at its sides with stops, one of 
which is designed to engage the staple on the window- 
sill, and the other of which is designed to engage a cor- 
responding staple or fixture on the wall of the building, 
both stops serving the purpose of. limiting the swing- 
ing movement of the blind. 

The rotating rod or spindle is provided at its ends 
with arms carrying on their under surfaces lugs, beveled 
so as to ride over the staples. The arms and lugs are 
heavy enough to swing the spindle downwardly, to 
permit their engagement with the staple. 

As the blind is swung inwardly, the lug on the inner 
arm strikes the staple on the window-sill, rises as it 
rides over the top of the staple, and falls by its own 
weight and that of its arm to the position shown in 
Figs. 1and8. The inner stop at the same time en- 
gages the staple and arrests the blind. The blind is 
now locked by the stop on one side and the lug on the 
other. To release the shutter it is necessary merely to 
lift the arm and turn the spindle upwardly. To limit 
the drop of the spindle, the socket in the plate is re- 
cessed (Fig. 2) to receive a stop on the spindle, of 
smaller width than the diameter of the recess. 

The device can be cheaply made, consisting as it 
does of but two pieces of cast metal. From a working 
model loaned to us by the patentee, the device seems 
to be very efficient ir its operation. 

ti 
AND CHAIN DRIVING-GEAR FOR 


A WORM 


ELEVATORS. 

To provide a worm and chain driving-gear for ele- 
vators and hoisting machifery which will avoid the 
objections raised against devices of a similar nature is 
the purpose of an invention for which a patent has 
beeu granted to Mr. Daniel Corcoran, of Yonkers, N. Y. 





A NEW DRIVING GEAR FOR HOISTING-DRUMS. 


Stientific American, 


Mr. Corecoran’s gear, as our illustration shows, com- 
prises a right worm and a left worm secured to a com- 
mon shaft. Each worm is engaged by a chain passing 
about two flanged guide-pulleys and meshing with 
toothed disks secured to the hoisting-drum. The links 
of these two chains are of Z-shape, being composed of 
two sections offset from each other and pivoted to- 
gether. The pivot-pins carry rollers which are the 
portions of the chains which enter the grooves formed 
by the threads of the worms. The chains are firmly 
held up against the worms by thrust-disks bearing 
against the outer edges of the chains and turn- 
ing on their pivots. 

Power being applied to the worm-shaft in 
any suitable manuer, the worms will engage 
the link-rollers, causing the chains to travel 
over their guide-pulleys and to rotate the 
toothed disks to which the hoisting-drum is 
secured. The chains, it will be seen, are so 
driven by the oppositely threaded worms and 
conducted by the guide-pulleys that both are 
caused to rotate the drum in the same direc- 
tion. The lower guide-pulley of each chain 
dips within an oil-box constituting the base of 
the gear. By this means the chains are thor- 
oughly lubricated. 

Owing to the use of right and left worms, 
the end thrust is taken up by the chains and 
thereby neutralized. The chains, moreover, 
are so arranged that they lie on opposite sides 
of the worm-shaft. 

It is desirable that one of the toothed disks 
be adjustable so as to regulate the strain upon 
the twochains. For this purpose the inventor 
has provided segmental slots in one of the 
disks, which disk is not rigidly secured to the 
drum-shaft, but is held in place by bolts passing 
through the slots and fastened to the adjacent disk. 

+0 oe _— 
AN AMATEUR’S CAMERA FOR PHOTOGRAPHING IN 
NATURAL COLORS. 

The camera illustrated herewith for photographing 
in natural colors was devised by M. L. Ducos du Hau- 
ron for the use of amateur photographers, and it is 
said to give very satisfactory results. 

The principle upon which it operates is well known, 
and consists simply of aking three negatives through 
three colored screens, blue, green and red. 

To accomplish this, the box, F, of the camera is 
divided into three compartments, one above the other, 
and each having a separate lens. The box, A, con- 
taining the three mirrors, M', WM’ and M®, set at an 
angle of 45°, is slipped into a groove, LZ, in front 
of the lenses. The wmirrors face the lenses, and 
the image is projected upon them by a fourth wir- 
ror, , also set at 45°, but in the inverse direction, in 
the top of the box. The first two mirrors, M' and M’, 
are transparent, aud reflect only a part of the luminous 
rays, allowing the rest to pass through and be reflected 
by the silvered mirror, M’*. 

By means of this arrangement, each lens, although 
receiving only part of the luminous rays emanating 
frow the object being photographed, throws an exact 
image of it on the sensitive plate at the back. A frame, 
E, slides into the groove, H, in front of the plate- 
holder containing the sensitive plate. In this frame 
are the three colored glasses, the blue at the top, the 
green in the middle, and the red at the bottom. The 
plate-holder shown at the top of the illustration is of 
the ordinary kind, and made to hold a single plate of 
the proper size to receive all three images. The use 
of isochromatie plates is indispensable for this kind of 
photography and as these plates are very sensitive, it is 
necessary to take every precaution and not expose theni 
to the red light during development any more than is 
absolutely necessary. 

It will be noticed that the blue screen—the 
one through which the most actinic light passes 
—is the one to receive the first reflection of 
light coming from the object, and consequently 
the most intense reflection. The red glass, on 
the contrary, receives only the light that has 
not passed through the others. As the result 
of this, the upper image is always too brilliant ; 
but the inventor has remedied this by placing 
a horizontal yellow screen with a small hole in 
the reenter between the first mirror which re- 
flects the object and the first transparent glass. 
By this arrangement, the greater part of the 
blue rays are stopped, as they can only pass 
through the small hole, while the other rays 
are in no way hindered by the yellow screen, 
and are reflected by the other mirrors through 
their respective lenses. 

In order to prevent any halation it is well to 
coat the back of the plates with a special 
“backing.” There are several formulas for this, 
but, in order to have it easy to apply, M. Ducos 
dua Hauron has invented a slightly sticky com 
position having all the properties of an effica- 
cious “ backing,” and which can be spread on 
sheets of paper. These are cut the proper size 
and stuck on the back of the plate before 








165 


placing it in the camera. The “ backing” can be re- 
moved from the plate before development by taking 
one corner of the sheet and carefully palling it off, 
after which it can be used again on another plate if 
desired. 

The focusing is done very simply, in much the same 
way as with an ordinary camera, Two of the mirrors 
are covered, so that but one image is thrown on the 
ground glass in order to avoid confusion, The ground 
glass frame is slipped in the plate-holder groove in the 
regular manner, and the tri-color frame removed. 





Fig. 1.—M. DUCOS DU HAURON’S APPARATUS FOR 


PHOTOGRAPHY IN COLORS. 


Then the operator can focus as with an ordinarv 
camera, and move the frame, H, backward or forwari| 
a short distance by means of a rack and pinion. 

It will be seen from the above description that the 
negative can be made as easily as with an ordinary 
camera, and by any amateur. The positive is obtained 
still more easily by contact, and any good lantern slide 
or stereoscopic chloride plates may be used. It is always 
well, however, to back them while making the expos- 
ure, in order to prevent the slightest halation. 

Upon developiog the positive, three transparencies 
on one plate will be obtained, in which the clear por- 


A 



































SECTION OF THE CAMERA. 


tions of each correspond to the opaque parts of its re 
spective negative. If the plate thus obtained be 
slipped into the open frame, D, and the latter be placed 
in the groove whicb held the plate-holder when mak- 
ing the negative, i. e., the groove just behind the col- 
ored screens, each image will be properly colored pro- 
portionally to the quantity of light which acted upon 
the sensitized plate. 

To view the image obtained, the receiving mirror, 
M, is removed and replaced by a smali eyeglass, P, 
and the camera is held near a window with its back at 
an angle of about 45° with the horizon, as is shown in 


Fig. 2. A ground glass, V, slipped in a groove in front 
a ie H 





Fig. 2.—USING THE CAMERA FOR VIEWING THE 
POSITIVE IN COLORS. 
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of the positive, disperses the light and renders it uni- 
form for all three transparencies 

Che light passes through the camera in the opposite 
direction to what it did at first, and shows to the eyea 
single image, composed of the three positives superim- 
posed upon one another, and each furnishing its own 
eolor. The result is a picture in natural colors, 

To produce a perfectly clear, distinct image, it is nec- 
essary to have the three images register with one an- 
other exactly, and the inventor has provided for regu- 
for any reason, the coincidence should 
For this purpose he has pivoted, just in 


lating this, if, 
not be exact 
front of the red and green glasses, two movable screens 
of plain glass, operated by the little lever arms, shown 
in the illustration. By moving the sereens slightly, two 
of the images will be refracted and made to coincide 
exactly with the other one 

The importance of clearness and sharpness in each 
separate image in order to produce a gvod picture 
greatly emphasized. This trouble is 
to a great extent, since the 


cannot be too 


avoided in this camera 
picture is viewed through the same optical system that 
was used in obtaining the negative. 

A trial of one of these cameras proved its excellent 
qualities 

We are indebted to La Nature for the foregoing de- 
scription and illustrations. 


— +> << 
STEAM ELECTRIC LIGHTSHIP FOR CAPE HATTERAS. 

Among the vessels which are engaged in the Atlan- 
tie coasting trade and all that oceasion to 
pass by the coast line of North Carolina, there is a 
wholesome dread of the dangers of navigation off Cape 
Scattered throughout the oceans and seas 
be found several localities whose 


have 


Hatteras 
of the world 
fatal list of casualities to steam and sailing vessels, has 
caused them to be regarded as the graveyards of the 
of the notorious of these is that 
region of dangerous shoals and storms which lies 


are to 


deep. One most 
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headlights will be 59 feet above the waterline, the 
measurement being taken from the 12-foot waterline to 
the focus of the lamps. 

The electric plant will be driven by two non-condens- 
ing, double-cylinder engines, ranning under a steam 
pressure of 80 pounds to the square inch. The vessel 
will be lighted by eighty 16-candle power 100-volt 
lamps, which will be placed where necessary throughout 
the ship. ‘he masthead cluster will consist of six 
100-candle power 100-volt lamps, and these lights will 
be controlled by an automatic flashing device, of which 
we present three views. It is driven by means of a belt 
from the dynamo shaft, and a worm and worm wheel 
which serve to give the proper rotary speed to a circait- 
breaker. The lightship will be propelled by an 
inverted, surface-condensing, single-cylinder engine 
of 250 indicated horse power, with a cylinder 23 
inches in diameter by 22-inch stroke, driving a cast 
iron propeller 7 feet 3 inches in diameter. Steam will 
be supplied by two straight, cylindrical, tubular boil- 
ers, 9 feet by 16 feet 74¢ inches, with a working pres- 
sure of 100 pounds to the square inch. The deck fit- 
tings of the vessel, as shown in the two engravings, are 
flush, with a view to presenting as little surface as pos- 
sible to the action of wind and water. 

When No. 72 is on her station off the treacherous 
Hatteras shoals her mooring tackle will consist of a 
heavy jmushroom anchor, shackled to a chain which 
leads through the main hawser bole in the stem of the 
ship to a steam windlass. In addition to this mooring 
tackle, the vessel will have a 2,000-pound harbor an- 
cher, a kedge weighing 340 pounds and 120 fathoms of 
lj-inch stud-link chain, with a breaking strength of 
79,100 pounds. Awidships, on either beam, will be 


swung two whale boats of about 26 feet length and 6 
feet beam. 

The spar deck is protected by a gradually rising steel 
waist, which starts flush a little forward of abreast the 
foremast, flaring somewhat at the knightheads until 
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Acetylene Notes, 

ACETYLENE SIGNALS.-—English military men have 
passed acetylene-gas signals from Corfe Castle to 
Bournemouth West Cliff, a distance of twelve wiles, 
the message being clear to the naked eye, says The 
Acetylene Gas Light Journal. 


VELOCITY OF DETONATION OF ACETYLENE.—Ber- 
thelot and Le Chatelier. (Comptes Rendus, 129, pp. 
427-434, August 28, 1899.) The acetylene was exploded 
in horizontal glass tubes about 1 millimeter long and of 
2 to 6 millimeters in diameter, and was operated with 
at various pressures between 5 and 30 kilogrammes per 
square centimeter. The velocity was registered by a 
falling photographic apparatus, released at the moment 
of detonation. The image of the horizontally moving 
flaine in the tube, combined with this vertical move- 
ment, gave a curve on the photograph, from which, at 
any point, the velocity could be found. In some cases 
the trace was almost a straight line, but in others it 
showed a velocity increasing to a maximum. The re- 
sults indicate that the velocity depends upon the initial 
pressure of the gas, from about 1,000 millimeters per 
second at 5 kilogrammes per square centimeter to 1,600 
at 30. The differences in character between the case 
of acetylene and the explosion cf, say, oxygen and hy- 
drogen, is pointed out. In their case bodies are formed 
which dissociate at temperatures reached in the explo- 
sion, so that the action is not so uncontrolled as when 
the products are those of decomposition only.—Science 
Abstracts. 


THE PURIFICATION OF ACETYLENE.—Dr. F. B. 
Abrens, of Breslau, has lately investigated the causes 
which occasionally produce much heating and a large 
yield of free or combined chlorine when chloride of 
lime is adopted as an acetylene purifier, says Feilden’s 
Magazine. He finds that chloride of lime alone 
does not heat in the gas; the risein temperature is due 
to the presence of sawdust and water, which are em- 
- ployed to increase the bulk of the material or its 

power of absorbing impurities. He concludes 





off the wedge of the coast line which forms the 
easternmost point of North Carolina. Cape Hat- 
teras reaches further ont into the Atlantic than 
any other point of land south of the capes of the 
Delaware, and the Gulf stream in its eastern and 
western variations is liabie to flow at times within 
twenty miles of Cape Hatteras, with the result 
that 
brings them near the cape, are crowded, in their 
endeavor to avoid the northeastern current, close 
The set of the tides up and down 
the 
and wind, produce a 
At the same time 
the difference of the hot 
winds of the Galf and the cooler breezes along the 
shore and from off the land, result in atmo- 
spheric disturbances of great severity, and there 
is no point of the Atlantic coast where storms 


coasting vesseis and others whose course 


to the shore. 


the coast, the existence of shoals, and con- 


stant 
strong tidal race off the cape. 


opposition of tide 


temperature between 
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that chloride of lime must either be mixed with a 
large quantity of sawdust or with a very small 
quantity of water; but it is preferable to omit 
the sawdust entirely, using in its place kieselguhr 
(infusorial earth), powdered coke, powdered brick, 
or chromate of lead, as recommended by Wolff. 
Incidentally he explains the complaints made by 
Vertess about the Veszprim acetylene, for he says 
the gas was treated with chloride of lime (pre- 
sumably without a second vessel, charged with 
slaked lime only), and periodically smelt so strongly 
of chlorine, and annoyed the consumers so much, 
that the whole process of purification had to be 
temporararily abandoned. Yet another investiga- 
tion of acetylene purifying processes has been 
earried out by Dr. G. Benz, of Heilbronn. He 
says that Frank’s and Ullmann’s materials are 
very similar in their action, and are both satisfac- 
tory, especially in dealing with the phosphoreted 








are so frequent and dangerous. For the protec- 
tion of shipping there is a lighthouse about a 
mile and a quarter from the outermost point 
of the cape, whose focal plane is 190 feet above 
the level of the A few miles off the shore 
are the justly dreaded Diamond Shoals, on which fur- 
tile attempts have been wade to erect a lighthouse. 


sea. 


Something over a decade ago the contract was let toa 
large and experienced contracting firm in this city for 
the sinking of a huge caisson into the sandy bed of the 
shore upon which to carry the proposed structure. 
The caisson, wrecked and the failure 
seems to have discouraged any further effort. It would 
seem as though the only practicable way to protect 


however, was 


shipping is to moor a lightship above the shoals and 
this has been attempted. The last vessel to be placed 
there was recently torn from its moorings during a 
heavy gale, aad it becawe evident that a ship of special 
design was necessary to meet the exceedingly trying 
local conditions, Such a vessel has been designed and 
is now nearing completion at the yards of the Fore 


tiver Engine Company, of Massachusetts. She will 
be steam-propelled and electric-lighted, and when 
completed she will be one of the first, if not the 


only one, of her kind ever launched. The government 
contract calls for a vessel 112 feet between perpendicu- 
lars, with a wolded beam of 28 feet 6 inches, and a 
depth of 14 feet 104g inches measured from the main 
deck beams to the top of the keel amidships. 

The vessel will have three decks, the main and spar 
decks running full length of the ship, while the lower 
deck is broken by the forward coal bunker and the 
after bulkhead of the engine room. The hull will be 
livided by watertight steel bulkheads into five com- 
partments, and the quarters and storerooms are so ar- 
ranged as to meet all requirements of safety and com- 
fort. The dynamos and engines for the electric light 
plant will be located on the main deck, as shown, and 
The accommoda- 
the main deck 


within the engine and boiler casing. 


tions for the crew are forward on 


There will be two hollow steel masts, through which 
the wiring for the masthead flashlights is to run. These 
lights, three in number on each mast, are to be adapted 
for electricity or for oil lamps. The cluster mast- 


FLASHING DEVICE FOR THE NEW CAPE HATTERAS 
LIGHTSHIP,. 


at the stem proper it has a depth of 5 feet. In addi- 
tion to the steam whistle, the lightship is provided 
with a steam siren which is fitted just forward of the 
smokestack, as shown in the drawing, for use in thick 
and foggy weather. 
- ——— +>-e- > —_—__ 

A Vessel for Antarctic Exploration, 

A wooden vessel, 172 feet long by 33 feet beam and 16 
feet draught, is about to be built by a Dundee concern 
for Antarctic exploration purposes for the Expedition 
Committee of which Sir Clements Markham, president 
of the Royal Geographical Society, is chairman. The 
vessel's displacement will be 1,570 tons, and the bull is 
to be constructed of oak, with an outer sheathing of 
greenheart, says The Engineer. It will be specially 
strengthened to withstand ice pressure, and a magnetic 
observatory is to be fitted up on the upper deck, amid- 
ships, to obviate any magnetic interference. The deck 
is to be lined with asbestos, and the machinery will be 
placed aft in order that the observatory may be free 
from any undue magnetic influence. The vessel will 
be completed by March, 1901, and the cost, exclusive of 
machinery, will be $168,500. 
+> 
Strength of Alloys of Nickel, 











According to Rudeloff, the strength of alloys of 
niekel with iron containing little or no carbon increases 
with each rise in nickel up to 8 per cent, while the 
ductility decreases up to 16 per cent; beyond this 
point, and up to 60 per cent, the inerease of nickel 
causes an inereave both in ductility and strength. The 
effec: of nickel on the elastic limit of steel inereases as 
the carbon increases, says The Engineer. In 0°20 ear- 
bon steel, the gain on elastic limit due to 1 per cent 
of nickel .° 5,714 while in 050 earbon 
steel, the gain on elastic limit, due to 1 per cent of 
niekel, is 10,570 pounds. These figures are abstracted 
f.om a table of figures given by the Bethlehem Steel 
Coupany on oil-tempered annealed forgings. 


pounds ; 


hydrogen. Chloride of lime, however, is cheaper 

and simpler, but it must be used with a second 

vessel, containing slake lime alone. In order to 

prevent overheating, he agrees with Abrens that 
sawdust must not be added, powdered slag or coke be- 
ing better. 

PHOTOMETRY OF ACETYLENE.—An account of the 
photometry of acetylene is given by L. W. Hartman 
(Phys. Rev. 9, pp. 176-188, September, 1899). It treats 
of the photometric study of mixtures of acetylene and 
bydrogen burned in air. The results are exhibited by 
means of curves. From these it appears that the 
acetylene-hydrogen flame is richer in the short wave 
lengths than the flame burning acetylene alone used 
as a secondary standard. Moreover, the color proper- 
ties of the flame appear to be independent of the 
amount of hydrogen in the mixture. Upon going to 
the limit this statement would not hold true. Lava 
tip and brass tip burners were used. In the case of 
the brass tip it is shown by ourves giving the relation 
between percentage of acetylene and candle-power, 
that the candle power reaches a maximum and then 
falls away with increasing percentage of acetylene. 
This is due to the incomplete combustion of the gas 
after a given percentage of acetylene in the mixture 
has been reached. In the case of the lava tip, the 
flame with low percentages of acetylene appears very 
like the flame of burning hydrogen; at first it slowly 
increases in candle power with increasing percentage 
of acetylene, and does not reach the stage of incom- 
plete combustion.—Science Abstracts. 
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California's Big Trees Protected, 

On March 6 che Senate passed a House joint resolu- 
tion directing the Secretary of the Interior to open 
negotiations for the requisition of land in Calaveras 
and Tuolaumme Chbunties, Cal., containing the mam- 
moth tree grove aid the South Park grove of the big 
trees. This will head off a plan for converting the 
trees into lumber, an option having been obtained on 
them by a Western lumber dealer. We have already 
referred on several occasigns to the importance of keep- 
ing these remarkable groves of trees intact. 
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Seclence Notes, 


There were 533 deaths from the plague in Bombay 
during the week ending February 16. 

A department of prints will be established by the 
New York Public Library, and will cover the entire 
range of graphic arts, like the collections at Paris and 
London, 

The Doge’s Palace, Venice, is being endangered by 
the weight of 200,000 volumes which have been in it 
since 1812. The Italian government has appropriated 
funds for their removal. 

Frederick L. Olmstead has been appointed by 
Harvard University as instructor in the course of land- 
scape architecture, which will be offered next year by 
the Lawrence Scientific School. 

At one place in England, at least, slates are washed 
twice a day with a disinfecting fluid. The slates of 
children should be carefully inspected and great atten- 
tion should be paid to the sponges with which they 
‘lean them. 

A botanical garden has been established at Coquil- 
hatville, Congo Free, State, by the Belgian govern- 
ment. It will be called the Kew gardens, and it will 
probably be very important to the rubber and other 
tropical industries. 

The Geographical Society of Philadelphia is to con- 
tinue its work of setting wooden casks adrift on -the 
ice north of this continent, to demonstrate the cur- 
rents of Arctic waters north of Behring Strait. Each 
cask will contain a blank to be filled in by the finder. 

In order to facilitate traffic along the shores of the 
Dead Sea it has been decided to establish regular in- 
tercourse by means of small steamers, and the first 
steamer has been purchased. It will certainly be a 
shock to many to hear of a steamer on this historic 
body of water. 

The deepest ocean temperature which have been re- 
corded were taken by the United States steamer 
* Nero,” which is sounding for the cable between 
Giuam and the Midway Islands. Atadepth of 30,420 
feet the water had a temperature ’of 35°9 degrees Fahr., 
aud at 9,060 feet it was 36 degrees Fahr. 

Prof. Stewart Culin has been appointed lecturer on 
archeology and ethnology in the University of Penn- 
svivania. Prof. Culin has been connected with the 
Museum of the University and is curator of the Sec- 
tion in Asia, and General Ethnology in the Free Museum 
of Science and Art which now offers for inspection an 
almost unrivaled collection. 

Henry Cabot Lodge has introduced a bill to secure 
for books from public and incorporated libraries second- 

rates, that is one cent a pound. This would, of 
course, add largely to the postal deficit, as books ean- 
not be transported for a cent a pound, but at the same 
time it would probably not be used to such an extent 
that it will entail a very serious loss, and it will un- 
doubtedly be a boon to many individuals. 

There is one article of American manufacture which 
is not exported jto any great extent and, that is the 
American umbrella. They are the best in the world, 
the design being excellent and they are ‘light in ap- 
pearance, and owing to labor-saving machinery they 
can be produced at very low prices. A considerable 
portion of umbrella cloths, however, are imported from 
Europe as well as a considerable amount of the wooden 
sticks, 

In 1881, says The London Lancet, Liverpool possessed 
no ambulances of any kind, except a two-wheeled con- 
veyance something like what we term a “push-cart,” and 
an instance is cited in which two gentlemen, who had 
their legs fractured on ocean steamers, arrived at that 
port, and great crowds were attracted by the spectacle 
of their removal to a hotel, and their progress was 
wuch impeded by the people. The system in opera- 
‘on in the United States is again recommended. 


At Bicknoller St. George, near Taunton, England, 
there is a vigorous yew tree growing on the top of the 
square church tower, and though it has been cemented 
around, it still flourishes. There is an old yew tree in 
the churehyard, and it is probable that the birds have, 
after eating the fruit, left the seeds on the tower, 
While the'mortar was soft, and oneof these germinated. 
The vew tree is 2 feet 8 inches high with a girth of 12 
iuches. Itis thought to be at least a hundred years 

d 

A unique institution for the treatment of sufferers of 

ereulosis is being built near Palermo, Sicily. Its 
site isa magnificent one, and the edifice itself will be 
beautiful, and will be surrounded by temples, grottoes 
and marble benches, and at night the grounds will be 
illuminated by thousands of lamps. The medical di- 
rector has made a special study of the fresh air and 
ample diet system of dealing with phthisis in Ger- 
many, says The New York Tribune. A French chef 
Will be an important member of his staff. A yacht of 
300 tons will also be at the service of those who desire 
it. Accommodations for a hundred will be afforded. 
After eurrent expenses, and the expense of repairs 
have been earned, all surplus receipts are to go to 
Sanatariums for the poor. 


Scientific American. 


Engineering Notes, 
The Roebling Company, of Trenton, have made a 
model of the Brooklyn Bridge for exhibition at the 
Paris Exposition. The length will be 28 feet. 


There are now 214 transports engaged by the British 
government. They aggregate 1,050,359 tons, the larg- 
est is the “‘ Cymric,” of the White Star line which is of 
12,552 tons, 

The famous Kinzua viaduct on the Erie Railway is 
to be replaced by a newer and stronger structure. Its 
total length is 2,050 feet and its height above the sur- 
face of the water is 302 feet, 

The Ordnance Bureau of the United States Navy 
is experimenting with a new explosive called * marsite.” 
It is supposed to be a nitrate compound and can only 
be exploded by the combined force of percussion and 
concussion. 


It is said that the largest belt ever made was turned 
out by a Canadian concern. It measures 3,529 feet 
long and is of rubber, its weight being 9 tons. It is 
made for the grain elevator of the Intercolonial Rail- 
way at St. Johns, N. B. 

Some years ago the Union Steamship Company’s 
vessel, ‘‘ Norman,” was fitted with appliances for re- 
ducing the temperature in. the library and reading 


‘room, says The Engineer. This was appreciated by 


the passengers who flocked into the spaces cooled at 
every available oppartunity their comfort during their 
passage through the tropics being greatly enhanced 
thereby. 

A curious accident recently occurred in Germany. 
An express train ran into the rear of a freight train, 
and in the rear car was a tank filled with spirits which, 
exploded as the locomotive ran under it. Three men 
in the mail car were burned alive and the engine, 
tender, wail car, baggage car, dining car and three 
freight cars. were destroyed by fire, says The Railroad 
Gazette. 


A curious accident occurred in Dublin on February 
14. It was somewhat similar to one which occurree in 
Paris afew years ago. The rails were slippery, and 
the result was that the locomotive dashed through 
the walls of the terminus, smashing stationary buffers 
at the end of the platform and boring a hole through 
the wall itself. The engines was suspended in midair 
on a portion of the v.all, 30 feet above the street. 


Congress is to be asked to appropriate a considerable 
sum for the Philadelphia Mint, including boilers, en- 
gives, dynamos, pneumatic tools, lifts, telephones and 
machine tools, coal handling machinery motors, ete., 
as well asa fine equipment of machinery connected 
directly with the coinage of money. It is thought 
that in a few years the mint may be relied upon to 
produce most-of the machinery and appliances for all 
the United States mints. 

A tre in a large spice mill adj»vining the Chicago 
Public Library gave the first opportunity for testing 
the water curtain, the apparatus for producing which, 
forms a part of the equipment of the building. Tubes 
are arranged on the outside of the building on the top 
through which water can be turned, and the arrange- 
ment proved perfectly satisfactory. Streams of water 
poured out of the tubes covering the walls, and owing 
to the temperature they were coated with ice in a few 
minutes. 

Some of the conveniences of a modern railroad station 
are mentioned in Mr. Francis’ paper on the South Ter- 
minal Station at Boston, delivered before the Ameri- 
ean Society of Civil Engineers. It includes in addi- 
tion to the usual ticket selling booths, dressing rooms, 
newspaper booths, ete., private telephone exchange 
for the ase of the terminal station, bicycle racks, 
speaking tubes, a stand for the sale of emergency 
articles such as rubbers, umbrellas, etc.. shoe-cleaning 
facilities for women, dressing and checking rooms for 
passengers, employees, ete. 


A new breathing apparatus has been invented by 
an Austrian. It is for use as a rescue apparatus for 
coal mines. It consists of an India rubber cloth re- 
ceptacle made in the form of a collar which closely sur- 
rounds the wearer’s neck, serving as a breathing bag, 
and at the same time to hold astore of quicklime for 
absorbing the carbonic acid and water vapor. A mask 
tightly enclosing the face, is also employed and oxygen 
ean be breathed from an accompanying container, so 
that a wan wearing these appliances can remain in a 
locality filled with irrespirable gases. 

A salt water detector between the condensers and 
boilers of cruisers has been determined upon by the 
British Admiralty, says Engineering News. This 
would obviate a recurrence like the breakdown of the 
* Pegasus” last February. The condensers of this ves- 
sel leaked’ badly and the salt water in her boilers 
caused them to prime to such an extent that the cruiser 
was practically helplesss for sixteen hours off Cape 
After temporary repairs to the two boilers 


Ushant. 
The detector is an appliance 


it reached Plymouth. 
for chemically testing the water during its passage be- 
tween the condenser and boilers, at once indicating 


the admission of salt water. 





167 


Electrical Notes, 
* The local Street Railway Company, of Tokio, Japan, 
has decided to lay down 200 miles of electric railway. 

An electric pneumatic brake has been adopted for 
the equipment of the Metropolitan Railroad in Paris. 

An inventor has recently devised an illuminated sign 
which is sunk flush in the pavement consisting of a 
large dead light bearing a sign secured in a meta! ring 
and a conical reflector, at the bottom of which is 
located an incandescent light. 

In Hamburg the policemen on the streets are in- 
structed to watch the cars sharply, and if they find a 
ear which carries a single passenger more than the 
number allowed by law, the conductor is find 72 cents. 
It would be amusing to see the operation of such a 
law in this country. 

There are now 93 German towns or districts with 
electric railways as compared with 77 of the previous 
year. There are 30 new lines projected and in pro- 
jected and in progress, and 39 extensions. The total 
length of the lines is 1,270 miles. The total length of 
track is 1,750 miles, the number of motor cars is 4,504, 
with 3,139 trailers. 

It is proposed to utilize the River Cellina and part of 
the River Piave in Italy, for the generation of electri- 
cal power for transmission to Venice. The Cellina is 
capable of supplying 10,000 horse-power at a distance 
59 wiles. The Piave scheme offers 27,000 horse power 
conducted 43 miles distant and the amount could even 
be increased, says The Electrical World. 

On December 4 direct telegraphic communication 
was opened from Budapest to London. This is des 
tined to be of great value to grain dealers, for Hun 
gary is the granary of Europe. Telegraph messages 
formerly required three or four hours to pass from 
London to Budapest owing to the number of messages 
intended for these two places as they had to pass over 
the same wire used for business with Berlin and 
Vienna, so that a question and its reply usually oc- 
cupied six or eight hours, 

Mr. Howard B. Little in Knowledge discusses cases 
of trees shattered by lightning and cites an extra 
ordinary case. A tree was encircled by a rope some 
25 feet from the ground, and it so chanced that an 
end of the rope stood out from the bark of the tree so 
that during the earlier part of a rainstorm the tree 
was damp from the top to the rope, while the lower 
portion of the trunk was kept comparatively dry. 
The tree was struck in this condition and the lower 
part only was damaged. The damage followed down- 
ward a path which the twist in the fiber of the wood 
made easiest. 

A bill bas been introduced in the New York Legisla- 
ture, requiring the registration of electricians, says 
The Electric Review. The bill is in the nature of a 
protection against fire, as it is to prevent incompetent 
persons from tampering with electric wires in ail 
buildings where electricity is used. The electricians 
who wire the buildings are now held responsible for 
their work, but they claim that after they have fin 
ished it, in many instances, inexperienced persons are 
ealled in to do odd jobs, and ieave the wires in such 
shape that they are a menace. The biil, therefore 
would not permit any but registered electricians from 
touching the wires. 

A new system of railway traction has been invented 
by a New Zealander, in which half of the car is ander- 
ground and half above. It is proposed to construct a 
conduit of sufficient capacity to receive the truck and 
running gear. Attached to the truck and passing up 
through the slot are thin wide bars of sufficient cross- 
section to support the body of the car. Special pro- 
vision is made to facilitate passage around curves. 
There are, of course, distinct advantages connected 
with such system, but the Franklin Institute which 
has investigated it, thinks that the disadvantages of 
inaccessibility to the truck mechanism, especially in 
the case of electrical railways where prompt access to 
the motors and the connections is of the highest im- 
portant, would more than offset the advantages claimed 
for the system. The Street Railway Review concurs in 
this opinion. 

A patent has recently been issued for an invention 
having for its object the giving of an audible alarm 
through the agency of swoke or non-flame-supporting 
gases, such as are ordinarily generated by fire. The 
device is based upon the principle that a gas flame 
only burns when supplied with a definite amount of 
oxygen. The flame is allowed io act upon a ther- 
mostatie bar included in the electrie circuit in connec 
tion with that of an alarm of any approved form. The 
circuit is normally open as long as the flame continues, 
and the arrangement being such that when the flame 
is extinguished the circuit will be elosed thereby eaus 
ing an alarm to be sounded. There is a perforated 
easing containing a gas flame which supplies heat to 
the bar. Should the surrounding atmosphere be filled 
with smoke or non-supporting gases they will be drawn 
into the casing. The flame will be extinguished from 
lack of oxygen to support combustion and the ther- 
mostotic bar in cooling closes the circuit. 
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THE LATEST OF THE LARGE MISSISSIPPI 
BRIDGES. 

The fact that the Mississippi River, running in a 
general north and south direction, intercepts the main 
trunk lines to the West, is responsible for some of the 
most notable of the great bridges of the world. The 
Bismarck Bridge, on the Union Pacific Railway, the 
Eads and the Merchant Bridges, at St. Louis, and the 
handsome structure designed by Morrison for crossing 
the at Memphis, are structures whose fame is 
known the world over. The latest great crossing of 
the Mississippi is the symmetrical and altogether beau- 
tiful structure which forms the subject of the accom- 
panyiog illustrations. It forms an important part of a 
ne of railroad connecting the cities of Davenport 
Rock Island and Moline, Il. 


The railroad and the great 


river 


new | 
and Clinton, lowa, with 


bridge are something more 


Scientific American, 


ing the necessary backing, it was decided to sheath the 
nose with a protection of old rails. The rails which 
weigh 65 pounds to the yard were laid up the face of 
the slope in 28-foot lengths. They were spaced 5 inches 
apart, center to center, and were fastened with ordi- 
nary railroad spikes to each horizontal course of crib- 
work. They were also secured by drift-bolts which 
passed through holes in each side of the flanges, and 
were secured by nuts on. the inner side of the timbers 
of the cribwork. After the rails were all in place the 
intervening spaces were filled up with cement mortar 
so as to afford a practically smooth surface and avoid 
any roughness which would tend to cause a lodgment 
of driftwood or ice against the nose. The whole of 
this important work was designed and carried out by 
Mr. C. F. Loweth, M. Am. Soe. C.E., to whose courtesy 





MARCH 17, 1900, 


underground passage, reach the restaurant and return 
to their rooms without the necessity of going out doors. 
The tunnel will be handsomely fitted up and the build- 
ing will have a swimming tank of large area and luxu- 
rious accessories. 

— —o + Oe 
Value of Farm Animals. 

The statistician of the Agriculture Department has 
made some interesting computations as to the number 
and value of farm animals in the United States. On 
the first of January there were 13,537,524 horses, 
2,068,027 mules, 16,292,260 milch cows, 27,610,054 other 
cattle and 41,883,065 sheep. There has been a total in- 
crease in value of the country’s live stock during the 
year 1899 of $216,000,000, not including the increase 
in the value of swine, no figures concerning which are 

at present available. The 
total value of farm animals 








thao a mere connecting line 
between the cities named 
for the towns at each end 
of the line are the meeting 
points of a number of the 
large railway systems of 
the West. The Davenport, 
Rock I: North 
western Railroad is located 
along the right bank of 
the Mississippi from Clin 


Davenport, 


land and 


ton to from 
which point it swings with 
to the 


the 





along curve south 


before river. 


crossing 


The line itself has been 
eonstructed since the mid 
die of September last : bat 
the bridge has been unde 
construction for about two 
years. 

The crossing is mace up 
of seven fixed pans with a 


draw span over the main 


channel, its total length 
being 2.310 feet. Com 
mencing at the Rock Is 


land side, from which the 
accompanying illustration 
was taken, the bridge con 
sists first of three spans of 
200 feet, then a draw span 
442 feet 
pins, followed by four fixed 


between the end 


spans, the first 365 feet in 





of the United States on 
January 1, 1896, was $1,997,- 
010,407. The present value 
is not less than $2,213,010, - 
407. The number of horses 
has decreased largely. 
There are nearly 3,000,000 
fewer horses in the coun- 
try than there were seven 
years ago and there are 
fewer mules than since 
1886. The average price 
per head for mules is $53.65. 
This is a higher price than 
has been paid since 1894, 
and the result was evident- 
ly produced by the unprec- 
edented demand for mules 
by the Spanish-American 
and Transvaal wars. 
he ee 

Rifle Banges for Cities, 

The events in South 
Africa have brought about 
a widespread interest in 
England in rifle practice, 
and what is wanted is some 
system of closed safety 
short ranges, such as are 
so much used on the Con- 
tinent, so that the mem- 
bers of the rifle clubs can 
attend them. The firing 
point is usually closed in, 
and on the inside is a 











length and the others each 

300 feet in length. The 
total length of 

the viaduet ws of 


STEEL RAIL AND CEMENT FACING FOR PROTECTION OF PIVOT PIER—DAVENPORT BRIDGE. 


sloping bullet-proof pent- 
house roof, which effectu- 
ally prevents 
any accidental 





approaches is a mieael 
850 feet, the 
spans of which 
vary from 30 to 
70 feet in 
length, The 
superstruct 

ure, which was 
buiit by the 
Phenix Bridge 
Company, is 
of the standard 
American type 
through oat, 
with built-up 
lattice, posts 
and 

and 


chords, 

eye-bars 
for the tension 
The 
car 


met bers. 
bridge is 
ried upon ma 
sonry piers, the 
foundations 
for which were 


dow! 





shot flying off 
into the street. 
High walls 
with cross 
screens at 
gradually  in- 
creasing dis- 
tances, in 
which are 
openings cor- 
responding to 
the targets 
provide for the 
safety of the 
neigh borhood, 
while a further 
precaution is 
provided in the 
shape of aslop- 
ing sereen 
above the tar- 
gets them- 
selves. ‘hese 
could be self- 
registering, or 
a covered way 
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ally operated point. An il- 


As the pivot pier of the draw span is exposed to floods 
and tc a heavy flow of ice it is protected by a fender 
‘pier on the apstream side. This pier is a continuous 
feet in width, 250 feet long and 28 feet 


in height, the water at this point being 7 feet deep at 


timber crib 26 


The crib is strengthed by four inte- 
1! walls, and bv a series of transverse 
The nose of the 


its lowest stage. 


rior longitudin 
walls spaced 8 feet, center to center. 


erib at its upstream end is formed with an angle of 90 
degrees 

[o protect the eutting edge at the nose from 
heavy floating driftwood and the action of ice, it was 


at first proposed to cover the inelined surfaces with a 


fencing ot heavy steel plates ; but owing tothe diffi 


culty in fastening and hoiding the same, and provid 


we are indebted for the accompanying illustrations 
and particulars. 


o- 





A Novel 

Plans have recently been filed in New York city for 
a seventeen-story apartment house, says Carpentry 
and Building, which has some novel features, It is to 
be built on Fifth Avenne, just across the street from a 
famous restaurant. The elevator shafts of the new 
house will be sunk deep in the ground so that passen- 
gers can enter a tunnel extending under Fifth Avenue 
and communicating with a system of elevators con- 
necting with the restaurant which will be remodeled 
so as to reach the tunnel entrance. In [this way the 
residents of the apartment houseJcan, by means of an 


Apartment House, 


lustration of such a daily range is given in a recent 
number of The Daily Graphic. In France shooting at 
a mark forms one of the lessons taught at the primary 
schools, and there are in that country 1,800 shooting 
elubs, with a membership of 14,000. Switzerland has 
3,300 rifle clubs, with nearly 200,000 members, out of a 
population of nearly 3.000,000. 


+ 


YALE UNIvVERsITY is to establish a school of forestry. 
The large estate bequeathed by the late Prof. O. C. 
Marsh will be used as a school of botany, and will also 
be used for the present as a school of instruction in 
forestry. There is certainly a great need for thoroughly 
scientific schools of forestry, when extremely valuable 
growths of trees are now rendered entirely worthless. 
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J. DE MORGAN’S EXCAVATIONS IN THE 
AKROPOLIS AND PALACES OF SUSA, 
exeavations of M. Jacques de Morgan at Susa 
.ia, are of the greatest possible importance owing 
proof which they present of the Asiatic origin 
ntian civilization, and also as indicating that 
lent Elam was the cradle of the Aryan race. 
ch the courtesy of the Rev. Henry Mason Baum, 
editor of Monumental Records, we are en- 
) present some interesting particulars of M. de 
s work at Susa targely in his own words, and 
give a portrait of this archeological explorer 
study at Susa, where he is superintending the 
600 men. M. de Morgan was sent to make 
exeavations for the French government which 
ured from the Shah the monopoly of archzo- 
excavations, and the French explorer sends 
y reports to the French Secretary of Public 


rey 
In tion, 
\v. annot give in extenso the report of M. de Mor- 
irk, but we will review the most important re- 
cul ained. In the current SUPPLEMENT will be 
found .1 account of M. de Morgan’s trip from Teheran 
to Susa and an additional account of certain of his ex- 
eavatious. On his arrival at the latter place the explorer 
first examined the mounds to see if the observations 


that had been made during his previous visit in 1891 
were correct. He considers that the “tells,” or mounds 
f Nusa were formed by the accumulation of rubbish 
ébris left by the successive occupants of the city. 
\t the present time M. de Morgan speaks only of the 
" logy, reserving for a later report notices of the 
natural history, ethnography, modern linguistic geog- 
raphy. meteorology, architecture, ete. During the 
first eeason spent at Susa he encountered all kinds of 

ficulties whieh are always met with in a country so 
ttle civilized and as fanatic as Arabistan is. The pop 
uiation although tractable enough had to get used to 
European methods of laborand the local government 
in spite of the Shah’s firmans did not realize at once 


their meaning. 

M. de Morgan spent the entire winter busying him- 
self in organizing the work, assisted by M. G. Leequier 
who directed the diggings at the Apadana and a scien- 
tifie and executive staff. M.de Morgan’s first care was 
to earry through the mound of *‘ The Citadel,” wining 
galleries were run in order to study the various levels 
before starting any open cuts. Guided by the inspec- 
tion of the débris met with on the ground he opened 
five galleries at the east of the extremity of the mound. 
In 1891, he noticed that the slopes of this part of the 
tumulus contained more cut flints and a greater num- 
ber of fragments of painted vases than any other part 
of the ruins. He was positive that while working 
through these thick beds he would find the remains 
of the oldest civilization, 

M. de Morgan describes his researches in detail, and 
goes on to say : 

‘*T have found at various levels, and also at the sur- 
face of the tell, quite a great number of pieces from 
sickles, some having retained the bitumen used in 
fastening them to the wood, nearly all show on the 
edge a polish that has been given’ by use. The same 
fact is always observed in Egypt. I have previously 
made the remark in my * Recherches sur les Origines 
de l Egypt,’ that the eulture of wheat could never 
have originated in the Nile Valley, cereals not ex- 
isting in an aboriginal state in Egypt. I have relied 
on this fact among others in my attempt to prove 
the Asiatic origin of the first Egyptians, or at least 
of their civilization. This argument would have 
had a far greater value had I known, as I have to- 
day observed, that the same tool provided with 
flint flakes was used in Mesopotamia, as well as 
in Egypt, for harvesting grains, which here are 
growing naturally all over the country, and even 
on Susa’s tells.” 

The sixth gallery, which was only 29 feet below 
the summit of the mound, was most interesting, 
a well lined with large terra cotta tubes, cemented 
with plaster, being found and at last a baked 
brick wall. The small amount of material ex- 
tracted from the galleries did not permit of de- 
termining with absolute certainty the nature of 
the various beds forming the mound of the Susa 
citadel, but the exeavations have supplied valu- 
ible information to guide the explorer. We know 
now that the level of the first or Anzanite city 
s 12 feet below the one that was destroyed by 
Assurbanipal's soldiers. 

Assurbanipal tells us that before his coming 
to Sasiana, Susa had never been captured by for- 
eigners, 80 we must expect to find in perfect order 
the remains of the various Anzanite civilizations. 
For we know from the informations furnished by 
the galleries that at all times the site of Susa was 
inhabited, 

We also know that the levels of the {various 
epochs are coming in regular sequence down to 
the beds containing the remains of the prehis- 
toric period. Then it will be sufficient to succes- 
sively remove the various beds in order to be able 
to draw the plans and separate the documents of 
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TEE GREAT STELE DISCOVERED AT SUSA—ERECTED 
BY KING NARAM-SIN 5,650 YEARS AGO. 








EXCAVATIONS OF SUSA IN PERSIA. 
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the various epochs. The trenches are indicated on the 
diagram and some of the finds were very important. 
The first trench was 5386 feet long, 13 feet wide and 16 
feet deep, and was intended for exploring the southern 
portion of the mound known as the ‘Royal City.” At 
a depth of about 3feet we found substructions and 
foundations of buildings of a late period (Seleucie, 
Parthian and Sassanian. The walls were of flat square 
bricks, and the houses were divided into small rooms. 
The dwellings were provided with water mains in 
tended to gather the products of the rain on the terraces 
and to collect it into cisterns or reservoirs, 

About 6 feet below the level of the deepest Greco 
Persian foundations M. de Morgan began to strike 
massive walls wade of sun-dried bricks made of fine 
yellow clay worked with chopped straw. The com 
position is similar to the building materials still in use 
in all Persia and Arabistan. He found in these ruins 
débris of gray limestone similar to that ased by Darius 
I. and Artaxerxes, Mnemon to embellish their palaces at 
Susa, also many Greco-Persian funerery shafts, which 
are sometimes cut through the walls. The * Citadel” 
and the ““Royal City” were naturally given the most 
attention as being the probable site of the most impor 
tant Anzanite buildings, the city itself covering both 
sides of the river, a territory of some 3,000 acres. An 
alabaster vase fragment found in trench No. 3 bears an 
inscription with the name of Xerxes. This is the first 
text of this king found in Susa. Assurbanipal tells us 
of his soldiers’ eagerness in the destrustion of the kings 
of Anzan palaces. ‘They upset the winged bulls 
guarding the gates.” Excavation teaches us that they 
upset also the steles, the obelisks, all the written traces 
of their enemies’ past grandeur. In the report of Assur- 
banipal we see the reason why the walls have been 
torn down nearly to their base. On their bricks wer 
inscribed the names of the kings, and they were de 
stroyed because the Assyrian conquerer did not want 
that even the memory of the kings of Auzan should 
outlive their kingdom. 

M. de Morgan gives an account of the various objects 
which have been found ineluding a bronze table gran 
ite obelisk and wost important of all the stele shown 
in our engraving, the largest monument exhumed at 
Susa. It is 64¢ feet high, and 40 inches wide. 

He says: ‘*‘ At the top are three singular representa- 
tions of the sun with its rays. Below is the helmeted 
king, armed with an arrow in the right hand, a bow in 
the left hand, he wears a semi-long costume and sandals, 
a dagger is passed through his belt. His beard is long 
according to the Chaldean and Assyrian fashion. This 
figure treads under his feet dead enemies, while in 
front of him another one falls wounded and attempts to 
pull out the arrow which pierces him ; further still an 
other one raises his bands asa sign of supplication. 
Under the king’s feet are heaped up dead bodies, 
some of them remarkably treated, their attitude is cor- 
rect and very elaborate. Below the king, and ascend- 
ing a grade, are three standard bearers, the left hand 
resting on the daggei fastened in their belt, the right 
holding the banner. These figures wear a long dress 
and a helmet. 

‘*The whole scene takes place in the mountains; the 
king, followed by his standard bearers and soldiers, is 
pursuing his enewies as far as an abrupt peak entirely 
covered by a long inscription. Other enemies are play 
ing in the forests or making their submission. Unfor- 
tunately, this stele had to stand the effects of a big 
conflagration ; the stone has been split in many 
points and one of its sealings has carried away the 
whole text that stood above the king’s head. I! 
bad to consolidate the base with plaster in order 
to be able to take a substantial squeeze of this 
monument and so preserve this document, for | 
fear that it will not stand transportation, In spite 
of these injuries this stele is a very important 
monument of Elamite art. The composition is 
well put together and the execution entirely satis 
factory; the figures areof good proportion, well 
treated in the eusemble and in the details, show- 
ing that the Anzanite had reacbed to an artistic 
skill in no way inferior to what we know of their 
neighbors, the Assyrians aud the Chaldeans.” 
Father Scheil considers that it was of Babylonian 
origin and that it was erected by King Naram 
Sin, the son of the famous Sargon, about 5,650 
years ago. 

The buildings in the citadel may possibly have 
been used as a treasure house by the Persian 
kings, for when Alexander captared Susa, he found 
there 9,000 goiden talents. In trench No. 3, M. de 
Morgan found important remains of Anzanite 
buildings, and the aspect of the place proves that 
the Anzantine Susa was set on fire. Assurbanipal 
says : ‘'I destroyed the tower of the city of Susa, 
whose base was of marble. I turned its walls up 
side down. During a month and a day I swept 
the country of Elam from one end to the other. I 
took away from its fields the voices of men, the 
sound of joyous musie. I brought into it savage 
animals, serpents, the beasts of the desert, and 
the gazelles.” The old king truly waged bloody 
wars, and be describes them in true Asiatic 
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fashion, his language glowing with Oriental im- 
agery 
M. de Morgan's conclusions are most important. He 


thinks that the main Anzanite spots are the citadel and 
the ** Royal City.” At the time of Susa’s destruction 
by the Assyrians all the monuments that could not be 
carried away upset without being damaged. 
After Susa’s capture by Alexander the Great, no im- 


were 


portant buildings seem to have been erected at Susa, 
incl it seems to have disappeared entirely before the 
beginning of the Sassanian dynusty. He considers 
that the Archwmenian ruins will hardly repay extensive 
investigation as they will add nothing to history. He 
says that he intends to concentrate his labors on the 
Elamite remains, their importance waking this a duty. 
He hopes that the inseriptions will add to history the 
names of whole dynasties, and it is the life of a nation 
during 3,000 vears that must be reconstructed with the 
aid of the monuments. During the last season he had 
ten small railway cars at trench No. 7 and next season 


He thinks 


that in four or five years the whole of the hill ean be 


he will have filty for transporting material. 


cleared down to the most ancient Anzanite level. He 
intends next year to open five trenches in the mound 
of the citadel. With the material at hand he expects 
to be able to have the whele mound reveal its secrets, 
possible within ten years, certainly within twenty 


years. The abandonment of Susa was brought about, 
thinks M. de Morgan, 
river. The ancient Anzan, or Elam, is held by many to 


There was a high 


by a change in the course of the 


be the cradle of the Aryan races 
degree of civilization there 8,000 to 11,000 years ago. 


The mounds hold one of the keys of history. 


M. de Morgan is sow in Paris preparing for next 
season's worn 
———— we ee ‘ 
Automobile News, 
\n automobile club has been organized in Balti- 


There are five automobile clubs in Belgium and their 


combined meu:bership is 740 
An automobile race will take place in France during 
four days of the last week in July 


The Chieago aldermen are considering the advisa 
bility of requiring automobile owners to provide their 
vehicles with fenders. 

An automobile cab a coupe in 
Fortieth Street, near Sixth Avenue, New York city, on 
Marcel 6. The vebicle was an electric one and in some 
unknown wanner the driver lost control of it. 


almost demolished 


The Western Electrician states that an arch is soon 
to be erected at the extremity of the Avenue de la 
Grand Armee, in Paris, to the memory of Levassor as 
he did much to promote the interests of the autowo 
The arch is to be surmounted by a reproduction 
The Freneh do not 


bile. 
of the latest type of automobile 
give arches lightly so we cannot vouch for the truth 
of this statement. Their taste, 
lied upon to soften the shape of an automobile if it 


make it a detail in a work of 


however, cau be re- 


becomes necessary to 
sculpture. 

with 
A wis- 
echievous boy climbed into the vehicle and opened the 


A steam automobile was left unguarded gear 


reversed a few davs agoin front of a theater. 


throttle. He jumped just in time and the carriage 
started backward ata high rate of speed for Broad- 


way ; the thoroughfare being crowded with fedes- 


trians. The vehicle suddenly swerved and leaped the 
éeprb and pinned an anfortunate pedestrian against a 
this time had reached the 


The injured man 


lamp post. The driver by 


scene justin time to be arrested. 
was taken away to a hospital and the automobile was 
The 
driver was arrested on the charge of violating a city 
It is stated 


to lock up the wachine so ma- 


loaded into a wagon and taken to a repair shop. 


ordnance io leaving a vehicle unguarded. 


that there was no way 


licious or inquisitive persons could not tamper with it, 


There bave now been so mwauy accidents of this na 
ture that it would really seem as though no autowo- 


bile should ever be ieft without a guardian. 


4 curious accident oceurred in the store-rooms of an 


automobile company in New York city A cleaner 
Was inspecting Inachines on the cleaning and polish- 
ing floor. Orders had been given not to move the 
machines by motor power on the floor. The steam 
had been generated in the boiler over a gasolene 
burner for the usual tests and when it beeame neces- 
sary to move the vehicle, the young man jumped 
abroad and started the motor. The seat had been 


removed in order to watch the test of the boiler so that 


the cleaner stood upright. The earriage was run near 


the opening to the elevator shaft; it was then stopped 


and the man intended to back it into its place, but 


instead of moving the reverse lever he moved the 
throttle lever and the heavy vehicle plunged against 


the steel gate of the shaft Unfortunately it gave 


wavy and both man and machine went over the edge. 


The man first reached the cround some 60 feet below. 
and the vehicle banging from side to side of the shaft 
fell on him and crushed his skull so that death was 


instantaneous 
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THE CHINESE RODS AND CORDS. 

Nothing excites curiosity in the public mind more 
than a simple and clever puzzle, and the “ Fifteen 
Puzzle” and *“* Pigs in Clover” have given enjoyment 
to hundreds of thousands. The Chinese rods and cords 
which forms the subject of our engraving is in the line 
of ingenious disposition and is really more in the 
nature of atrick than a toy. 

It is of Chinese origin and the example shown in our 
engraving was purchased in Chinatown, San Francisco, 
Cal. The puzzle consists of eight pieces of bamboo or 
hollow ivory tubes, each containing seven holes spaced 
equidistantly. Through these holes are seen to pass 
seven silken cords, each with a bead at the top and a 
tassel at the bottom. The toy is held by the loop at 


























THE ILLUSION EXPLAINED. 


the top, which serves to hold the upper roc. When it 
is first picked up, its condition is shown in our second 
engraving at the left. There are seven of the rods at the 
top, and one at the bottom. Now the lower bar of the 
upper set is moved down to the bar at the bottom, 
the two lower bars will appear to be supported by three 
cords at the center, as shown in our engraving, four 
of the cords having vanished. If the next bar is 
brought down, another change is observed, only the 
two outer cords being seen. This is shown to the right 
of our engraving. If the next bar is brought down, 
the end cords have approached the center, and five of 
the seven cords have vanished. The next rod brought 
down brings five cords into view, the two end ones 
and the center one being visible. When the next bar 
is pulled down, the center and the outer cords only re- 
main, so that if all the bars between the top and bot- 
tom bars are brought together, the seven cords appear 
to pass entirely through them. Our first engraving 
The rods are all hollow, 
and each contains holes, and our engraving 
shows the course of the silk cords. It will be noticed 
that where a number of cords pass through a single 
hole the strand which is formed is much thicker than 
are the single cords ; as they are of different colors, the 


gives a clew to the mystery. 
seven 
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THE CHINESE RODS AND CORDS. 


effect is most pleasing. It will be observed that the 
strings go clear through the top bar, but in the next 
bar, although they enter the seven holes at the top, 
they emerge from three holes at the bottom; three of the 
strands going through the center hole and two through 
each of the end holes, and so on throughout the entire 
number of bars, the strings changing their course, as 
is clearly shown in our engraving, thus causing the in- 
crease and decrease in their number. 
e+Oere 


A Memorial of the Centuries, 
Colossal crosses are to be erected this vear on nine- 


teen mountain peaks of Italy to commemorate the 


nineteenth century of the Christian era. A _ re. 
ligious society will have charge of the matter. The 
crosses will be cut from granite, marble, or whatever 
stone characterizes each region, and will bear an in- 
scription. 
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Foreign Trade Marks, 
To the Editor of the SCIENTIFIC AMERICAN : 

Your notice addressed to American merchants in the 
ScIENTIFIC AMERICAN reminding them that some mer- 
chants do not understand that in foreign countries the 
first registrant of a trade mark becomes the legal owner 
thereof is most timely. 

We are continually receiving evidences of the truth 
of your remarks. Great hardships frequently arise to 
foreign merebants simply because local traders have 
applied for and have been granted trade marks which 
are identical or somewhat similar to those of foreign 
manufacturers. These latter at a subsequent date have 
applied for and then found to their cost that they were 
out of court. 

An instance oceurred just recently where it cost an 
English manufacturer several hundred dollars to have 
the register rectified by the removal of the mark of 
which he was the first and true inventor. Had he only 
applied, without unnecessary delay for the mark, be 
could have done it practically speaking for a few dol- 
lars. His loss, therefore, was great. And fortunate was 
he that it was not greater. 

Trusting that the merchants of America will be 
quick to realize the dangers that are ineurred in not 
applying within reasonable time for their trade marks 
we would remain yours faithfully, 

EDWIN PHILLIPS, 

Melbourne, Australia, January 30, 1900. 

Se ——————————— 
A MILLIGRADE THERMOMETER. 
To the Editor of the SCIENTIFIC AMERICAN: 

I have devised the new willigrade thermometer, the 
only perfect thermometer in all the 
world. True to name, it has in its seale 
1,000 degrees. As mercury is the sub- 
stance in general use, the 1,000 degrees 
shows the full tenacity of mercury, for a 
thermometer should be graded according 
to its tenacity. In milligrade mercury 
freezes at zero and boils at 1,000. This 
seale is to Fahrenheit as 10 to 7. The 
French centigrade is really a three hun- 
dred and eighty-niner, while Fahrenheit 


is a seven hundreder (660 + 40). Ina true 
centigrade thermometer, not enough 


would be implied in a degree, so we 
minify the degrees ten times and use 
milligrade—the only perfect scale that 
will ever be devised. It will register in 
all winutiw. Decimals will not be needed. 
No below zero temperatures as long as 
mereury has power. Everybody knows 
positive and negative characters are a 
nuisance in computation, and milligrade 
ought to be international. It is worth 
striving for. Water boils at 360 degrees—the number 
of degrees in a circle. The point of aqueous congel- 
lation is ‘just above a hundred (102°). The first hun- 
dred is the winter hundred of our northern latitudes. 
The second hundred is our summer hundred, and the 
hundred figure is easy writing and easy adding. 200 
milligrade = 100 Fahr. It seems to me the simplicity 
of this scale should be its chief recommendation. 
ARTHUR BRETTs. 
U. 8. Vol. Observer, Ridgeway, Iowa. 











A Dynamometer Car. 

A new dynamometer car is being built in the shops 
of the Illinois Central Railroad, and will be operated 
by the railway company and the Department of Rail- 
way Engineering of the University of Illinois, It will 
be equipped with apparatus and instruments for road 
tests of locomotives, air-brake tests, and line inspec- 
tion. The dynamometer recording apparatus will 
have three tandem cylinders, 3, 6 and 9 inches in di- 
ameter. By combinations of these, the apparatus can 
be tested with any weight of train. The apparatus for 
track inspection will automatically record deviations 
from gage and level of rails, the superelevations of 
rails, curves, the time, distafiee, ete. The motions are 
transmitted from an independent pair of wheels under 
the ear to small evlinders in the car, transmission being 
effected by means of oils. 

The pistons in these cylinders transmit the motions 
of the wheels below and their piston rods carry the 
pens by which the records are marked on a moving 
sheet of paper. 

et —— 
A Pipe Line for Sugar Juice. 

At Springfield, Utah, there is a plant for slicing 
sugar beets and extracting the sugar laden juice by 
diffusion, and this, with its impurities is then pumped 
through a pipe line to a beet sugar factory at Lehi, 
where it is treated and refined by the usual processes. 
It is learned, says Cassier’s Magazine, that the same 
system of piping sugar juices are also in use in France 
and Germany, and in the latter country also pipe lines 
have been used in potteries to earry much thinned 
clay paste from one department to another. 
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THE PASSING sHOW. 
BY CHARLES F. HOLDER. 
No more interesting study, for the laymen or man 
science, can be found than the effect of civilization 
on the fauna ofa continent. In America the results 
ive been so marked and far-reaching that it is of 
ore than ordinary interest. Within cow paratively 
w years some types of animals have been almost 











THE CALIFORNIA VULTURE. 


extermnated, others constitute a passing show, and 
without the most stringent rules and regulations they 
will soon disappear. 

Among the most interesting birds on the Pacific slope 
is the California vulture—Pseudogrypus Californianus 
which well represents in North America. the great con 
dor of the Andes, and exceeds it in stretch of wing, but 
not in bulk. Ihave seen this fine bird soaring high 
above the Sierras, and once succeeded in creeping upon 
a specimen which had come down into the lower coun- 
try, and was in a grove of live oaks at an altitude of 
about 1,000 feet, in the San Gabriel Valley. I laid in the 
cover for some little time watching this great Ameri- 
can vulture, which with head well up, its big wings 
drooping, presented a fine picture. I satisfied myself 
with aiming at it, then came out of my concealment 
to drive it away, knowing that the first pot hunter 
who came along would bag it as the bird was in de- 
mand by the insatiate curiosity dealers who have a 
price on the head of every bird. The great vulture 
slowly moved away with ponderous flight, and I 
watched it rise higher and higher in great circless 
congratulating myself on having aided, in all prob- 
ability, in the preservation of at least one individual. 
A week later, however, I learned that a California vul- 
ture had been shot in the same grove by a sportsman, 
and brought to town, where it was sold to the highest 
bidder. 

That the bird is destined to extinction is evident 
from the fact that every collector or curiosity dealer 
has a standing offer fcr all the birds and eggs they can 
get. Thirty or forty vears ago these birds were so 
common that it was not unusual for the Mexicans to 
catch them with a lariat, roping them after the valtures 
had gorged themselves with food. I once had access 
to a large South American condor which I found very 
amenable to the taming process. After some weeks it 
came to know me, and would hold up its head to be 
scratched, like a dog. The living California vulture 





DESTRUCTION OF ELK IN WINTER. 
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that it was my good fortune to see appeared to be 
quite as heavy and powerful a bird, though there is no 
doubt that the Andean form is the superior in this re- 
spect. As to their strength, Dr. Cooper states that 
four could drag the body of a young grizzly bear, 
weighing 100 pounds a distance of 600 feet. Dr. Newbury 
observed these birds in the Sacramento Valley in 1856, 
and refers to their fine soaring powers ; and Dr. Can- 
field states that he has seen as many as one hundred 
and fifty vultures around a dead antelope in the 
Columbia River region. Southern California to-day is 
undoubtedly the principal retreat for the great bird, 
which will be hunted in the winter from peak to valley, 
and from one live oak grove to another until they too 
have joined the wajority. 

The disappearance of this bird can be traced to dif- 
ferent causes ;: first, the pot hunter, who goes forth to 
kill everything ; second, the collectors, who sell their 
‘“*game,” from blue birds to vultures, to curiosity deal- 
ers; third, poisoned meat set for coyotes and bears, 
and fourth, Mexican miners in Lower California, who 
it is said, destroy the bird solely for their plumes in the 
hollow part of which they deposit gold dust. 

Among the doomed animals are the antelope and elk. 
A few years ago the plains of California were covered 
with antelope. Even so late as fourteen years ago 
hanters could find them in the old dry lake bottoms in 
the vicinity of Mojave; and fifty years ago the great 
San Joaquin Valley supported many bands, But the 
advance of the white man into the West has been 
fatal; they have been shot down, driven away, mur- 
dered in cold blood for their heads alone, and to-day 
are on the verge of extinction in California. As to the 
actual numbers in |this State, Mr. H. W. Keller, State 
Fishery Commissioner, wrote me: ‘The only ante- 
lope I have seen or heard of are in the following local- 
ities. In the Mount Shasta foothills, about forty miles 
east of Yreba, Siskiyou County, I found about seventy- 
five head in small bands, running in the timber en- 
tirely, something unusual for this animal. There is 
also a small band in the western end of Autelope Val- 
ley, possibly less than twenty in all. There may be 
some in the counties bordering on the Nevada line, 
but of this lam not sure. Ido not think that there 
are five hundred antelopes in the State.” 

The elk is disappearing so rapidly, despite the efforts 
on the part of the government to save them, that it 
would hardly be an exaggeration to 
say that within twenty years there 
will not be one left outside the limits 
of the National Preserves. Even this 
retreat is not a protection, and pot 
hunters and renegades haunt the bor- 
ders, drive game into the open coun 
try and slaughter it. Elk in the terri 
tories and interior States are hunted 
in the deep snow of winter, made to 
“move on” from post to pillar, as 
shown in the accompanying photo- 
graph, until they, too, become but a 
memory. Fifty vears ago elk could be 
found plentiful in California ; and two 
hundred vears ago the animals ranged 
the State and far into Lower California 
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terest. In 1880, it was rumored in San Diego that a 
fewjof these animals had been seen at Gaudaloupe and 
San Benita, and forthwith an expedition was planned 
to wipe them out. In that year the crew of the schoon- 
er “San Diego” killed thirty at San Cristobel Bay. 
Two years later forty were killed by another party, 
and six young ones were secured, In 1883, the Ameri- 
can hunters rallied to the slaughter, the Mexican 
government offering no resistance, and killed one 
hundred and ten, fourteeu being large bulls. Every 
thing in sight was destroyed — males, females and 
young. 

In 1884, the crew of the sloop “* Liberty ” killed ninety- 
three. These men had sentiment enough to leave a 
few females and young; but it was a mistake, as sonie 
weeks later another boatload of exterminators came 
along and slaughtered what was left of the herd. The 
government then sent Mr. Charles H. Townsend to 
secure what animals might have remained. He visited 
all the localities in Lower California, which had form- 
erly given shelter to these animals, but found none until 
they came to San Cristobel Bay where there was a 
herd of fifteen, these being killed in the interest of 
science. These were probably the last of the 
race, 

One of the most remarkable animals on the Pacific 
to disappear before the advance of man within the 
past one hundred and fifty years, was the rhytina, or 
sea cow—Rhytina gigas—which was discovered by 
Bering in 1741 on the island that was given his name. 
The surgeon of the wrecked party has left an in- 
teresting account of this Arctic manatee-an extra- 
ordinary animal, which attained a length of 80 feet 
and a weight of eight thousand gounds, The animal 
was found in herds abuut the mouths of streams, and 
being a clumsy creature, with no means of defense, 
easily became a victim to the party, who speared them 
for food. So vigorous was the warfare against it 
carried on that in nine years the five herds on Copper 
Island were extirpated ; in 1763, those on Bering Island 
had been destroyed, and in 1768 the last one paid the 
penalty and the rhytina became a memory, the skele 
tons in the National and Russian museums, the San 
Francisco Acadeiuy of Science and a few others alone 
telling the story. 

The great auk, the Labrador duck, and the do-do 
are examples of complete disappearance, while the 
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and everywhere over the great val- 
leys, judging by the antlers found. 
How it is to-day Mr. Keller writes me 
as follows: ** The ouly elk I know of in this State—Cali- 
fornia—are a few in the northern part of Humboldt 
County, and about one hundred and fifty in Kern 
County, west of Bakersfield.” 

Fifty years ago the fine natural harbor on the south- 
west coast of the Island of Santa Catalina, gave shelter 
to what was perhaps one of the largest herds of the 
California sea elephant—Macrorhinus angustirostrie— 
then known, the largest of its tribe, many of the hulls 
attaining a length of 22 feet. It was a striking and 
conspicious object, and naturally attracted the atten- 
tion of the whites who imme- 
diately began a war of exter- 
mination, the animal being 
very valuable for its oil, the 
large bulls affording two hun- 
dred or more gallons. The 
animals were very plentiful 
at this time from latitude 25° 
to 35°; but the war of exter- 
mination began about 1852, 
and the present decade has, 
in all probability, seen the 
last of the animals. The gov- 
ernment recognizing the in- 
evitable, sent an expedition 
to Lower California a few 
years ago, and secured all the 
sea elephants they could find; 
and the oil bunters have 
since then completed the 
work, and it is believed that 
this fine animal is extinct. 
Even in 1860 they were rare, 
and the history of their 
passing is not without in- 





HERD OF ELK PASSING OVER THE PLAINS. 


Masecarene tortoise, the Carolina parrot, the West 
Indian seal and others are among the passing throng. 
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The Current Supplement, 

The current SUPPLEMENT is of very unusual inter- 
est. ‘‘ The Conquest of the Sahara” is an elaborately 
illustrated article, showing actual sand waves. M. de 
Morgan’s ** Discoveries of Susa” is an attractive article, 
giving somewhat in detail a few of the important finds. 
There is also an article from M. de Morgan’s pen en- 
titled ‘A Trip from Teherau to Susa.” ‘The Santa 
Ana Canal” is continued. “Iinprovements in the 
Three-Wire System” is by Alton D. Adams, “,Mr. Mar 
coni’s Lecture on Wireless Telegraphy” is the title of 
an interesting article. ‘ Disinfection and Prevention 
in the Sickroom” is by Dr. Charles Harrington. “ The 
Method of Testing Road Metals” describes the pro- 
cedure in the laboratory of the Maryland Geological 
Survey. The article is accompanied by an illustration. 
* Acetylene and the Manufacture of Mineral Blacks” 
is by M. Georges F. Jaubert. 
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RECENTLY PATENTED INVENTIONS. 


Agricultural Implements. 


COTTON-PICKING MACHINE.—Wriiu14 L. Ben, 
122 O Street, Washington, N. W., D.C. By this ma- 
chine the cotton is extracted from the bolle by air- 
auction applied through the media of flexible tubes and 
fans. The mvention is the result of long experience 
with pneumatic picking apparatus. When cotton ripens 


the bolls open frst on the lower branches of the plant 


The cotton nearest the ground is most exposed to dust 


and grit. It ia, therefore, desirabl« te gather such cotton 
and deposit it in a receptacic separate from the other and 
cleaner portion. To this end the inventor has devised 
special air-saction and bDiast apparatus to operate op the 
lower bolls an Other separate apparatus to act on the 


middie and topmost bolls 

BEET-PLOW 
The object of th 
patented by the same inventor 
petruction of the standards car- 
for lateral and 
standards relatively to the 


Wiis F Bianco, Cal. 
invention is to improve a similar plow 


SCHMIDT, 


he improvements con- 
sist In simplifying Che 
rying the points and /iftera, in providing 


the 


vertical adjustment of 


punches; and the punch-operating mechanism is adjusta- 
ble so that it can be made te engage with the punches of 
either row, 
FRICTION WARP-RACK FOR LOOMS.—Wit1a 
J. Imwrs, Manhattan, New York city. The device is 
arranged to enable a weaver conveniently to regulate the 
| tension of the warp, to dispense with the cumbersome 
weights heretofore employed, and to protect the warp as 
much as possible from dirt and dust by reducing the dis- 
tance the warp has to travel from the rack to the lay, so 
that the fabric wil! not become streaky. 


| 





Miscellaneous Inventions, 

FURNACE FOR DESULFURIZING ORES.— Henny 
Guyer, Casapaica, Peru, The furnace as constructed is 
intended to take the place ‘of heap or stall roasting of 
lump ores of a size passing through a two-and-a-half- 
inch ring down to a three-quarter-inch mesh screen. 
A furnace, twenty-four feet in length, is capable of 
quickly desulfurizing from seven to ten tons of ore in 
about twenty-four hours, the ores containing over fifteen 
per cent. sulfur. Ores can be discharged in about two 
daya, enabling the ore to be drawn from the bottom com- 
pletely burned out and cold. 

DEVICE FOR PREVENTING SHIPS FROM SINK- 
ING.— Francisco L De Viita. 7a A.8. No. 1, Guatema- 
la, Guatemala, The invention consists of a series of 





main frame, jin rendering the standerds reversible, in 
furnishing braces for une standards at their upper ends, 
and in so constrocting the points that they cap be tarned 
end for end and laterally adjested, and extended for a 
greater or leas distance in advance of the standards 
CORN-SHELLING MACHINE.—Cuarue D. Parmw- 


pie, Newkirk, Oklah Territory he inventor has 
ler embodying novel features of con- | 
from the cob in a 


ma 
devised a corn. sh 
struction that adapt it to «hell corn 
manner, screen and clean the shelled | 
and hkewise 


rapid and perfect 


corn, remove the cobs from the machine, 


convey the shelled and cleaned corn outside of the ma- 
chine. The portalality of the entire apparatus attained | 
by placing it completely opon a wheeled frame is of | 


great advantage and enabies the o vner to shell the corn, 
clean it, and put the cleaned grain in bags oat in the | 
weather, and thus avoid unneces- 


fodder and husked c 


field during favorabk 


sary handling of the rn. 


HARROW 
This inventior 


| 
Wuiu4m M. Baker, Fortville. Ind 


provides a simple and effective pivotal | 


device for two harrow or toothed frames in a main frame 
and also a clamping device for the teeth which will not | 
weaken the teeth-carrving bars, and while holding the 

teeth securely in place, will permit them to be vertically | 


adjusted upon the bars. By means of a shifting device, 
the harrow 


justed up or down; and the teeth in the frames can be 


or toothed frames can be independ -ntly ad- 

given any desired angle 
PLOW- FENDER. 

Wis. 





Niesotas Strerres, Darlington, | 
| 
a weed-turner and 


The plow-fender is eseentially 
The fender 


’ 


is located at the land side of a plowshare 

is so conetructed thet it will prevent straw, manure, or 

weeds from being drawn forward with the plow. By | 
y dragging action of the straw, 


preventing the roi i 
manure, and the 
than heretofore and left evenly distributed, either in the 
farrow or at the edge of the next furrow, Thus the 
plow runs more lightly because it ie always clean and 


batacles are covered better | 


like, sach 


free from rabbish. 

BAND-CUTTER AND FEEDER. —Prrer N. Perer- 
sen, Herman, Neb, The invention provides a very 
eimple form of band-cutter and feeder which will spread 
every bundle the fall width of the cylinder without 
tangling or feeding crosswise. By employing inde- 
pendent feed-chains there are no siate to work loose and 
break and less chance for loose grain to be carried back 
under the feeder to be wasted, When the cylinder drawe 
the grain from the feeder, as it will when the grain is a 
little damp, that part of the grain between the chains 
will be drawu first by reason of the chains’ firm hold 
upon the straw above them. Concave circular cutters 
are used, the front edges of which are brought parallel 
to one another, thus effecting an easy entrance through 
the grain 

Bicycle-A ppliances. 

BICYCLE-PATH SWEEPER. — Atatn VoRGELE, | 
8. W. cor. 50th Streetand Park Avenue, Manbattan, 
New York city Under the number 644,380 a patent has 
been granted to this inventor for an ingenious attach- 
front fork of a bicycle, which attachment 





ment to th 
prevents giase, tacks, and the like from puncturing the | 
During inclement weather the attachment clears 


tires. 
the path directly in front of the wheels, thereby prevent- 
ing the wheels from throwing mud upon the rider. The 
attachment can be controlled from the bhandle-bar of the 
bicycle, ao that it can be lowered or raised at will while | 


The device is light and can be | 


the rider is in motion 
| 


easily applied w any fork 
Devices, 


Ronert Kurrer, South Butte, Mont. The 
y adapted w be used for mining pur- 


Mechanical 
HOIST 


hoist is especia 


poses and to be driven by horse-power. The novelty of 
the invention lies in peculiar clatch and paw! devices. | 
The dram, mounted apon the frame,is moved by a 
clutch A lever carried by the frame actaates the clutch. 
A ratchet is attached to the dram; and a pawl works | 
with the ratchet to prevent the back movement of the | 
drum wher th itch je in gear The paw! is connected 
with the clutch-lever so as t disengage the pawl from 
the ratchet simultancously with the disengagement of | 
the clutch 
KAZOK-GRINDING MACHINE.—Josern Norra, 


Harrison, N. J. It ie the purpose of this Invention od 
protuce a emall, cheap machine which can be used for 
hollow grinding razors and similar tools. The machine | 
comprises two opposed grinding-wheels adapted to en- 
gage opposite vides of the razor, The razor-holder slides | 
between aod beneath the wheels 4 nut upon the razor 
holder ie adapted te a threaded shaft journaled 
beneath the rezor-holder and having rotative conection 
with the grinding wheels As the grinding wheels are 
turned, the razor is tomatically fed by the threaded 
shaft | 
STENCIL-CUTTING MACHINE Srvaar B. 
Moons, Brooklyn, New York city Thies invention i* an 
haprovement In stencil-cutting machines of the kind 


used in making paper stencils The machine ie designed 
than one «ize, 


lieke which carry the 


tters of mor 


the 


to be ased for cutting k 


With thie object In view 


panches and dies are provided with two circular rows of 


cubical rabber compartments distributed throughout the 
vessel, the accordion-like structure of which permits 
their folding up. When brought into action they are 
distended with air kept compressed in suitable metal 
receptacles. When not in use they are closely folded 
against the ander surface of the decks, and held in this 
position partly by atmospheric pressure and by electro- 
mechanical means, the sudden removal of which insares 
their instantaneous release. The moment a dangerous 
leak is spruag the stop-cock guarding the compressed- 
air receptacle is opened and the required amount of air 
is allowed to rush in and distend the compartments. 
When fully distended, the compartments buoy up the 
vessel. 

REIN-HOLDER.—FrRankurw A. Rrpovut, Cynthiana, 
Ky. The rein-holder has clamping members pivoted to- 
gether for clamping the reins between them, and a lock- 
ing device locks the clamping members in an open 
position for the insertion of the reins. The locking de- 
vice is arranged on the clamping members between their 
connecting pivot and their free ends, being thus adapted 
to be actuated by the operator's pressing the reins against 
it to unlock the clamping members for the latter to close 
and then automatically to clamp the reins, The rein- 
holder can be readily applied to the dashboard or other 
part of a vehicle. 

GUN-SIGHT. — Perer Lawrence, Ouray, Colo. 
The sight can be readily elevated and centered and can 
be accurately guided in its movement. The vertically- 
adjustable sight-arm has a horizontal member.split at one 
end; a sight is adjustably mounted transversely on the 
horizontal member, and an expanding-screw is arranged 
in the slit of the sight-arm. 

OOMPOUND LIP-VALVE. — Benzepict Haze, 
Hamburg, Germany. The valve is compounded of sev- 
eral concentric elastic rings bent at the one border up- 
ward and fastened to seats arranged In a horizontal face; 
and the invention consists in arranging the concentric 
elastic rings one above the other, so that the whole valve 
is somewhat conical in shape. The object of the inven- 
tion is to attain a larger area or sum of openings for the 
liquid to pass through than is obtainable with other 
valves having elastic rings in a horizontal face, and to 
strengthen the elastic rings in certain cases so that they 
will sustain a much larger pressure or head of liquid. 

APPARATUS FOR CASTING METAL.—Joszrn 
W. Harrison, Converse, Ind. A great problem for 
years in the steel-founding has been that of successfully 
making smail castings from soft steel. The expense of 
conveying tons of molten metal from open-hearth fur- 
naces in large ladies to smal! molds has been tedious and 
costly. The opening up of a large stream of metal into 
small molds soon clogs up the gate. When flasks are 
used it is necessary in shaking ont to use small sledges 
and bars, and by continual pounding and digging the 
sand falis out. The present invention employs an appa- 
ratus by which a great number of castings can be made 
by one pouring of metal, and in which no flasks are used. 
The molten metal is caused to fill the molds completely. 

NECK-YOKE AND TONGUE CONNECTION,— 
Anruvr L. Grueeen, Moosomin, Assiniboia, Canada. 
This invention provides a simple neck-yoke and tongue 
connection which is adapted to swivel in all directions 
and to prevent accident in case of the breaking of other 
draft appliances. If the traces of either or both horses 
break, the neck-yoke connection can be relied upon to 
hold the pole or tongue and the neck-yoke swivel con 
nected in a secure manner. As the ends of the neck- 
yoke are properly secured upon the harnesses, the team 
will remain attached to the tongue, and the vehicle will 
be drawn from the neck-yoke, if it be necessary for the 
safety of the occupants. 

FIRE-ESCAPE.—Epwarp M. Curiet and WILLIAM 
[. Hatpeman, Pine Grove, Penn. The invention is 
a friction device consisting of a tabe inclosing a spiral 
strip, in the channels of which the rope lies. Either the 
rope or the tube may be attached to the building. The 
moet effective frictional resistance is secured by the 
spiral strip. The rope is not injared by the spiral strip, 
for the channels have no sharp surfaces. 

CAP FOR CHILDREN. — Benzamin Venpio and 
ALEXANDER Scurrr, Manhatian, New York city. 
These inventors have devised acapor bonnot especially 
adapted for infants’ or children’s wear, #0 constructed 
that it can be laid flat, washed, and quickly restored to 
proper shape upon the bead. 


TAG. —Samvet J. Supenman, Manhattan, New 
| York city. The tag serves the purpose of identifying 


clothing before it passes from the manufactarer. The 
tag is eo arranged that it can be applied to the article of 
clothing to expose the article fully and yet permit its 


| easy disconnection. 


CURTAIN-POLE.—Atmon 8S. Venewn, Forest Grove, 
Ore. The pole is formed of two hollow, semi-cylindrical 
sections engaging each other at one end to permit their 
moving toward or from each other to engage and disen- 
gage the curtain. The sections are drawn together by a 


retractile spring, and are held in extendcd position when 
desired by toggle-links. The pole is a very effective and 
simple means for holding curtains and portiéres so that 
they will hang gracefully. 

Nots.—Copies of any of these patents will be farn- 
ished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





NEW BOOKS, ETC. 


PRINCIPLES OF MECHANICS PRESENTED 
IN A NEW Form. By Heinrich Hertz, 


with an introduction by H. von 
Helmholtz. Translated D. E. 
James and J. T. Walley. ew York: 


The Macmillan & Company. 1899, 


8vo. Pp. 275. Price $3.25. 

The book before us is one which appeals only to those 
who are familiar with mathematics and who wish a thor- 
oughiy scientific discussion of the subject. The defini- 
tions, observations and co: ollaries are arranged in a con- 
cise form and the author shows by the lacidness of his 
definitions from hix reasoning, the extraordinary fitness 
for producing a work of this nature. There are many 
who cannot read the monumental works of Hertz who 
will be greatly interested in the present book. 


By Richard 
New York: 
1900. 


MONOPOLIES AND TRUSTS. 
T. Fly, Ph.D., LL.D. 
The Maemillan Company. 
lé6mo. Pp. 278. Price $1.25. 

At the present time when there is so much interest ex- 
hibited m combinations of capital neually termed 

* trusts,’’ a really enlightening book on the subject which 

should treat of it in a dispassionate manner, is sure to be 

appreciated. The author 1 Professor of Political 

Economy and Director of the School of Economy in the 

University of Wisconsin, and has made a special study 

of the subject. He has presented an original contribu- 

tion to the economic theory which will be further de- 
veloped in the fatare by others and by himeelf. 


THE THEORY OF ELECTROLYTIC Disso- 
CIATION AND SOME OF ITs APPLICA- 


TIONS. By Harry C. Jones. New 
York: The Maewmilian Company. 
12mo. Pp. 299. Price $1.60. 


The author who is an Associate in Physical Chemistry 
in the Johns Hopkins University, has taken up a diffi- 
cult subject and has succeeded in his task with rare suc- 
cess. It has been written with a hope of supplying 
students with information which they would otherwise 
have great difficulty in obtaining, giving as it does the 
latest developments in the subject and he justly remarks 
that a atadent who has a fair knowledge of the origin of 
the theory of electrolytical dissociation, of the evidence 
upon which it rests, and its applications, have already 
acquired an elementary conception of many of the funda- 
mental principles which underlie modern physical chem- 
istry 


THE GRAMMAR OF SCIENCE. By Carl 
Pearson M.A.P-R.8, Second Edition. 
London: Adam & Charles Black. 
1900. 8vo. Pp. 548. Price $2.50, 


The first edition of this work was published eight 
years ago and the views expounded in the former edi- 
tion have met with wide acceptance. It is primarily in- 
tended as a criticism of the fundamental concepts of 
modern science. The author accepts, almost without re- 
serve, the great results of modern physics; it ie the lan- 
guage in which these resuits are stated that he believes 
needs reconsideration. We do not know of any book 
which will give the student in such concise form the 
broad facts which underlie modern science, It is a most 
valuable contribution to scientific literature. 


WATER SuPPLY ENGINEERING. The 
Designing, Construction and Mainte- 
nance of Water Supply Systems, both 
City and Irrigation. By A. Prescott 
Folwell. New York: John Wiley & 
Sons. 1900. 8vo. Pp. 562. Price $4. 


The author deals with a well-worn subject and he has 
acquitted himself of a difficulty with success which does 
credit to his professional standing. We note the omis- 
sion of a preface which would give some account of 
authorities consulted or how the data was obtained. We 
have no doubt however of Prof. Folwell’s figures and 
the book will undoubtedly prove of vaiue to al! municipay 
and bydraalic engineers, 


VicToR VON RICHTER’S ORGANIC CHEM- 
ISTRY OR CHEMISTRY OF CARBON 
CompounpDs. Edited by Prof. K. 
Aschutz. Autborized translation by 
Prof. Edgar F. Smith. Vol. IL Car- 
bocyclic and Heterocyclic. P. Blak- 
iston’s Son & Company. 1900. 12mo. 
Pp. 671. Price $3. 

The present volume is the second of a series and is 

the third edition from the eighth German edition. It is 

fully authorized. Tt is difficult to find words to praise 
this most admirable scientific book. It will not be of 
very mach use to those who have not some knowledge 
of the subject, bat to those who do it will be simply in- 

valuable, It is a monumental work of the greatest im- 

portance and should form an addition to every chemical 

library. 


A SysTEM IN INSTRUCTION IN QUALITA- 


TIVE CHEMICAL ANALYSIS. By 
Arthur H. _ Elliott, Ph.D., and 
George A. Ferguson, Ph.D. New 


York: Published by the authors. 
115 West 89th Street. 1899. 8vo. Pp. 
155. Price $1.50. 


The first edition of this book was published in 1892, 
and the third edition has now been called for. The 
original methods laid down have been excellent and have 
been adhered to in the present book but the field has 
been widened and the work bas been made more useful 
by numerous editions. The tables are excellent and 
students who follow the directions laid down will cer- 
tainly have little difficulty in acquiring facility in qualita- 
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(7838) H. K. asks: Will you please state 
whether a cablegram is received by the operator, by 
spark or sound? A. The messages oyer the ocean cables 
are not received by either a spark, or a sound, but are 
written on a strip of paper in motion by a stream of ink 
which flows from the fine tip of a glass tube which is 
moved to and fro by a coil of wire in obedience to the 
signals. This is called a siphon recorder, Another 
method which was employed at first was to read the sig- 
nals by the to and fro motion of a spot of light which 
was reflected from the mirror of a very sensitive gal van- 
ometer, - 


(7839) H J. B. writes: In a 10 plate of 
30 inches diameter Wimburst machine is a brass tube 
of 2 inches outside diameter and % inch thick or 1% 
inches inside diameter large enough for prime con- 
ductors and the spheres op the end of the conductors 4 
inches outside diameter and 44 inch of metal or 3% 
inches inside diameter with discharge rods ¥, inch diame- 
ter and the spheres on discharge rods 1 inch or 144 inches 
diameter. Why do they make the prime conductors of 
static machines so large and those of the induction so 
small in comparison? A. The old static machine had 
prime conductors of a size which are now known to have 
been of absurd proportions. At first a human body was 
supposed to be necessary for this purpose. Almost any 
sized rod or tube will answer, for a static machine either 
of the frictional or the induction type. The induction 
machine, either of the Holtz or the Wumsharst form, is a 
static machine as much as the oldest frictional machine. 
A static machine is one which accumulates charges of 
electricity. These are then used for any purpose desired, 
as sparks, etc. The metallic portions of all these ma- 
chines need to be of no greater thickness than is neces- 
sary to give sufficient rigidity. The balls are often made 
of sheet metal spun up. The size of the diecharging balls 
influences the intensity of the spark ; 1 to 144 inches 1s a 
good diameter. 


(7840) D. R. L. asks: What is the best 
method for preserving caterpillars and worms for a na- 
tural history collection ? A. To preserve soft specimens 
for collections, immerse them in a solution of formalin 
in water of a strength not greater than 44 of one per cent. 
This hardens the object; see Surrtement, No. 1257, 
10 cents. Alcoho! will also preserve such specimens, but 
destroys the colors of them. Caterpillars may be pre- 
served dry and mounted as are moths and butterflies, by 
first emptying them of their soft matter, and then stuffing 
the skin with cotton. This may have arsenic mixed with 
it in powder to prevent insects from eating the specimen, 
or the mounted object may be kept in an atmosphere of 
potassium cyanide vapor, as is usually done. 


(7841) E. W. MeQ asks: Would you be 
kind enough to give me a description of how to make a 
smal! ** gaeolene * engine ? Lama boy who is fond of ex- 
perimenting. A. You will find descriptions of such en- 
gines in our SupPpLeEMENT, No. 1024 aud 1109, price ten 
cents each. Unless you have a good knowledge of the ma- 
chinist’s trade, we should advise you not to undertake to 
make a gasolene engine. It is a difficult machine to 
buiid, and requires good machinery to fit the parts as 
they should be. You would better begin upon some- 
thing simpler, which will not be so dangerous to operate 
when you get it built. 

(7842) E. W. 8S. asks: Can the Wims- 
horst machine be used to light an electric arc or an in- 
candescent lamp?’ A. The Wimshurst machine cannot 
be used to produce light, except it be by means of the 
discharge through a vacuum tube. Its discharge is one 
of high voltage, but of very small amperage. 

(7843) W. C. C. asks: Have sound 
waves ever been recorded magnified,so that the record 
could be examined with the naked eye? A. Norecorder 
so far as we have ever known has made a record of 
sound waves which could be easily distinguished by the 
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but more effective than any other 
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CASE STEAM ENGINE. 
Occupies but small space, speeds 
550 to WO revolutions per minute, 
and especially suited for Dynamo 
driving either belted or connected 
direct. Booklet describing it sent free 
NEW BRITAIN MACHINE CO.; 
New BRITAIN, Conn., U. 8. A. 
PIERCE ENGINEERING CO., % Cortlandt St., , Agents 












F.M. N.Y 


S| The Forbes Patent Die 
=| Stocks for Hand Power 


Ten inch pipe cut off and threaded 


by one man with ease. 
te” Send for Catalogue. 
CURTIS & CURTIS, No. 546 Hand Machine 
6 Garden St., Bridgeport, Conn. 


Range 24 to 6 inch 
~ COBURN PATENT 





TROLLEY T R A CK 


. Parlor, Barn and 
Fire Door Hangers 


. All Styles. 

Latest Improvements. 
t®” Send for Bouk. 
Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's Use.—The utilization of 1/0 voit 
electric circuits for small furnace work. by N. Monroe 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mide by any amateur who is versed in the 
use of tools. This article is contained in SCLENTIFIC 
AMERICAN SUPPLEMENT, No. 118%. Price 10 cents 
For sale by MUNN & Co., *@] Broadway, New York City 
or by any bookseller or hewsdealer 


If You Want the Best Lathe ‘and Drill 


} WESTCOTT’S 

} Strongest 
Grip, Great- 
est Capacity 








and Durabil- 
ity, Cheap and Accurate. 
Westcott Chuck Co,, Oneida, N. Y., U.S. A. 
Ask for catalogue in English, French, Spanish or German. 
FIRST PRISE AT COLUMBIAN EXPOSITION, 1898 





‘oom at Belt Dressing 


It gives a amooth, pliable and adhesive 


surface, and saves Belts, Power and 
Wear of Machinery peerings. Also 
adapted to Canvas and Rubber Belts 


ox of 12 Bars, $2.00, sent on Trial. 


Che White § Bagley @o., 
Worcester, Mass., U. $. A. 


ACETYLENE APPARATUS 


| Acetylene number of the SC!teNT! FIC AMERICA’ SUP 
PLEMENT, describing, with full Ulustrations, the most 
recent, simple or hume made and commercia! apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student; its use in the magic lantern. The new Frencl 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, se nt free to any 
address. MUNN & Oo., #1 Broadway New York. 


ARMSTRONG’S No. 0 THREADING MACHINE 


Can be atiached to bench or post. 
Desiened for threading the 
smpailer sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one tor pipe \& to | inch; the 
other for pipe 1% to 2 inches, 
inclusive. Tises the regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
partic ulars. The Armstrong 

fi 1% Centre Street, 


iz Co, 
New York. Beldgeport, Conn. 

















a 
| SECTORLESS WIMSHURST MAC HIN E. 
—This article gives directions for making. 4 illustra- 
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131. 
Price 10 cents. For sale by Munn & Co. and all news- 

| dealers, Send for new catalogue. 


Bm P8y USE GRINDSTONES ? 


{f so we can suppy you. A!) sizes 
mounted and unmounted, always 
kept in stock, Rememoer, we make a 
aaeeres selecting stones for all spe- 
cial purposes. TR" Ask for catalogue 


The CLEVELAND STONE CO. 
2d Floor, Wilshire, Cleveland, 0. 


Mechanical Movements, 


| 
| Powers, Devices, and Appliances. 


By GARDNER D. Hiscox, M E.. Author of “ 
oline, and Oi! Engines.” 








Gas 


A Dictionary of Mechanical Movements, Powers, De- 
| vices, and Appliances, embracing an illustrated descrtp- 
tion of the greatest variety of mechanical movements 
| and devices in any language. A new work on illustrated 
mechanics, mechanical movements, devices and appli- 
ances, covering nearly the whole range of the practica! 
and inventive fleld, for the use of Machinists, Mechan- 
| ies, Inventors, Engineers, Draughtsmen, Students, and 
| all others interested in any way in the devising and 
| operation of mecharical works of any kind 
Large §vo. 490 Pages. 1,649 lilustrations. Price #3, 
t#” A full table of contents will be sent free upon 
application to 


MUNN & CO., Publishers, 
361 Broadway, New York. 














Scientific American. 













T? falda : hers jorse lustilute oge / KA 
rR al RNe KER INSTITUTE, Dept, A i , St. Ne rs 
The ‘* Wolverine '’ Three Write 

: ; for cat 
Cylinder Gasoline Ma- a 


rine Engine 


. tres x 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich 





XK 


ate W ind, Steam, 


ot Horse Power 


This be 


We offer the WEHSTER « actuel horse power 
GAS ENGINE 
ecount foreach. Be 


Puilt of best material 





ach , © wecan make the price 
sed ior shipment we t Made tor Ga 
jasolme Also Engines, 4+ bp 

WEBSTER MFG. CO., 

1074 West a Sth st... Chicage. 

Eas B en y “tree New York ty 

< er \rente Bole % Gechwind Lad 
Se Peter and lah o Sts.. New Orleans, La 


Gas or Gasoline Engine, put S 
yo your work and if it does not 
fulfill vur claims and 
aatiafty you that 
there is no better en 
gine on the market, 
send it back without 
expense to you. Onur 
electric & tube igni- 
ters are unsurpassed 
Our self ontained 
engines are most 
convement, Free dius. catal 
Detrett, Wich. (fice & Fact 








Olds Voter Werks, Rox 418 | 
sod Lucaing, Mich, (Factory 


THE IMPROVED 


MARINE ENGINE 


We are the oldest builders and 
guarantee superiority. Two cy- 
Naders in ‘casting. COccupies 
less « i weighs leas for its 
than any engine 
Can be used wher- 
ever power i« required 














Biither stationary or ma- 
rine No fire, no heat, nc 
smoke. No licensed engin- 


‘er required. Send for cat. 


Grand Rapids, Mich., U.S.A. 


SINTZ GAS ENGINE CO 


GAS ENGINE 
IGNITER 


| Nest 








Cowpiete with spark coi! 
$12.00. The Best Thing 
yn the marset. Latest and 
most improved mudel 
t™ Send for Uircular. 
The Carlisie & Finch Co, 
Sixth St., Cincinnati, 0. 


NITOR “MOGUL 


MARINE CAS ENGINES 





VAPOR ENGINE AND POWER COMPANY 
GRAND RAPIDE MICH caTeoeu 


MONITOR 


CROOKES TUBES AND ROENTGENS’ 









Photogra pm v The new photography as performed by 
the use o Okes tubes as a source of excitation. All 
about “r »s tabe SCIENTIFIC AMERICAN SUPPLE- 
MENT, Nos. 181. 188. 23>. 244. 334. 7%2. 795. 
$05. 90S. 1050. 1054. 1035. 1056. 1057. also 
SCIENTIFIC AMERICAN, Nos. 7. 8. 10 and 14, Vol. 74 
These profuse lustrated SUPPLEMENTS contain a 
most exhaustive series of articles on Crootes tubes and 
the experiments performed with the Among them 
will be fuund rof rookes' early lectures, detailing 
Vv vy fuily the experimenta whieh so excited the world, 

which e now again exciting attention in connec 
ti with Re rentigen’s pie araphy Price 10 cents each 


at this | fice and from al) newsdealer. 


thas 


Buy Telechueiaea 


THAT ARE GOOD--NOT “ CHEAP THINGS.” 
The difference in cost is little. We guarantee 
our apperatas aod guarantee our customers 
against jose by patent suite guaran 
tee and instruments are beth good. 
WESTERN TELEPHONE CONSIRUCTION CO. 
250-254 South Clinton St.. Chicago 
Largest Manufacturers of Telephones 

exclustyey t im the Unifed States. 









“ls TELEPHONES: 


TRICAL UPPLIES 


— Mis CTRIG Co. Se 
Pre caTALOG NUS aNUS. CONR. 











Hiagara Fall 
Industria 


THE 





‘ OF 


Scientific American 
Supple ment, 


No 1261. Dated March 3d, 1900. 


This spectal mber t the ScrenTiFic AMERICAN 
SUPPLEMENT ustrated thirty-five engravings 
and is @ most valnat com pendtan information re- 
ating to Niagara f Tite 

The History of Niagara Fa 

seology of the Great Lakes and Niagara 
The T graphy of Niagar 

The Bridves of Niagara 


Plant f Niagara 


The Great Powe 
f the Industrial Development 


Present Statnoe 
of the Falis 
Price, 10 Cents. | all newsdealers and by 


MUNN & COMPANY, 
Publishers, 
361 sueapwarY, 


r Sale by 


NEW YORK. 





Nal! machine, wire, W. J. Hatchins 
Nail puller. J. Deeble 
Necktie holder, W. A. Nordyke 
hen's, G. Il. Ugzelle 
Nut lock, T. W. Crozier 
Nut loek, J. Pearson 
Nut lock, B. F. Voller 
Oat clipping machine 
Chi can, non-explosiv 
(nl can, non-explosive 
Oleomargarine 
ing, W. Mulier 
Ordnance working a y 
Ores, solvent for leaching 


W. Matthews 
Gray & Lehmann 
BK. & H. Shade 





utus, R. 
kn. W 





Kennedy 


acidifying milk for manu factar- 


Matthews 


Packing, metallic, A. L. Dudley 

Packing, piston rod, F. F. Swain 

Paper box RK. Garr 

Paper box machine, C. Beck _ 

Paper boxes. machine for eutting holes in, C 
Beck, Jr : 

Paper coating machine, W. P. Wood 

Paver making machine suction box, 8, W. Shearer 

Paste box and dauber, combined, E. T. Gilbert 

Pedal, W. Diebel 644,818, 

Photographic washing machine, W. F. Crawford 

Piano forte scale bridge bar, J. H. Ludwig 

Picking machine. K. Il. Blossom 

Pie rack, W. H. Mayo 

Piles in foreshores, apparatus for fixing, E. Case 

Pin See lDrugwet pin Safety pin 

Pipe, bead ring mold for casting, C. W. Osbun 

Pipe cleaner, O. Spahr - 

Piston joint, fluid pressure, R. C. Sayer 


Schaeffer 
W. Ingram 


corn, U 
seed, ¢ 


Plante 
Planter, 





See Sales and cash register 

Regulator. See Feed water regulator. 

River bottoms, machine 
from, J. Allen 

Riveting machine, J. F. Johnson 

Roasting machine, C. F. Shumaker 

Rock drill, J. McCulloch 

Rod strengthening and 
Iliingworth 

Rolling mill, J 

Rooting lap, W 

Rotary engine. J. Brons 

Rotary engine, A. Dahlin 

Rotary engine. R. B. Dixon 

Rotary engine, compound, A. Ld atkins. 

Rubber fastener, Paine & Dick 


Regis er 


finishing 


Kennedy 
P. Whitmore 


Saddle, harness, J Wheeler. ~~ 
Safety hook, ring. ete... H. G. Woodford.... 
Safety pin. G. P. Farmer 

Sales and cash register, Walter & Rodgers 
Sample holder, H. J. Breeze 

Sash balance, T. M. Spinks 

| sash, window. M. Zugermayer 

Seale, multiple, R. W. Bailey 





44. 19 | 
O44 SUS 
H4H4 616 
HA ~ 





45, 
he 4 
44.029 | 
4.908 
44 507 


. 44.980 | 


. 4,920 
Plastic material, machine for mixing and prepar- 


. 44.008 


- 4,915 


- 72 


ing, P. L. Sylvester 

Plow attachment, E. H. Gurney 

Plow or cultivator wheel frame, J. B. Sells 

Piow stock, Fillip & Little 

P.ow, swivel, F Nichols 

Pocket, garment safety, M. Bernstein 

Portable engine for tools, J. F. Alien iad 

Pottery kilns, stand for trial pieces for, J. P 
Holdcroft et al 

Powder. See Size powder 

Preheating tube, A. Kitson 

Press. See Button making press. 

Printing machine, color, 8. L. Deleuil 

Printing press gripper, Jenkins & Willis 

Puller. See Nail puller 

| Pump, electric, C. Eickemeyer 

Pamp, lift and foree. 8. H. Kerfoot 

Pump, steam, W. BE. Eby 

Pump, steam vacuam, F. K. Crambaker 

Pumping machinery, D. H. Maury, Jr 

Racket, F. L. Slazenger - 

Rall joint. G. W. Palmer 

Ratiway, Dickinson & Rogers 

Railway crossings, automatic switch for, J. & 
Berkstresser ° 

Railway electric. W. BKB. & L. C. Reed 

Railway rail joints, construction of, E. M. Me- 

icker 

Railway signal apparatus, D. Collen 

Kailway signal, electric, J. Shoecraft 

Railway signalling system and apparatus there 
for. H. Bezer 

Railway, third rail electric, B. C. Seaton 

Railway tie, A. L. A. Himmelwright 

Railway tie receiver, B. E. Homan 

Raiiway. underground electric, G. W. Smith 

Rake. See Hand rake 

Razor, safety, A. W. Scheuber 

Reamer, reversible, P. Grabier 

Reclining chair, C. W. McCall 

Recorder. See Speed recorder 

Refrigerating apparatus for cold storage cham- 
bers, C. W. Riage - 

Refrigerating surfaces, preventing formation of, 
frost on Cooper 

Refrigerator, J. Nash 


for cutting grass, etc., 


. 644,759 





. HASI10 | 
644,980 | scription $2.00 a year; 


the factory. 


MARCH 17, 1900. 


Behind the Elgin Watch 
Stands the Elgin Factory 


with its guarantee. Every movement is 
tested, timed and proven before leaving 
The 


Full Ruby Jeweled Elgin 


is the 


world’s standard of time-measuring 


mechanism. 


Pree bookle' 


ELGIN NATIONAL WATCH CO., 





‘The Ways of a Watch" on request, 
Elgin, Il. 





BUILD 
YOUR 


cles on Gacoline Motors. Price 
AM BOILE 


bs 


OWN MOTOR 


Complete Working Drawings of Lh. etless os. 
| oline Motor in our XP LOSI E hoToR NUM 
BER. 72 pages. Contains a 4 interesting arti- 


cents—stamps or coin. 
R NUMBER treats Tully 0 of Steam 
Price 10 cents—stam n or coin. _— 


Automobiles. 
6 months, $1. Foreign, 


644.875 | Subseribe for a veal: rom January ist, ‘an you will 4 


644.74 | both numbers. —2" 
THE HORSELESS AGE, 160 Nassau Street, New York. 


(44,6000 
4.733 


644,852 
45. O84 


(44.900 


645,015 
44.4 
44,846 
44 G9 
44,79 


645,021 
045.017 
644.595 
644,985 


644.965 





644.347 
644,935 | 


44 8R5 


. M467 
. 47 M47 
. 44.98 


machine, J 


. 644,539 
. 644.534 
3 


. (4 009 


Scraper blades, machine for setting or forming, 
Jj 


B. Smith 
“craper, land, G Light 
Screw driver, G Gay 
Screw tap. C. A. Svensson 


M 


Seutcher drums. holder for packing of, W. Frost 


Seam rubbing and cleaning machine, J. B. Had 
away 

Seed conveyer, T. FE. Johnson 

Sewing machine, shoe, J Meloon O44 619. 

Sewing machine stop motion, J. T$Hogan 

Sewing machine trimmer, A. L. Traver 

Shade, lawn, J. H. Fry 

Shade roller, bracket. L. J. Stone 

Sharpener. knife or scissors, M L. Hawks 

Shears. See Lev 7 shears. 

Shell, explosive. J. J. Coneys 

Shipping on Bey E. H. Barnes 


Shirt, apparel. F. J. Schaffer 

Sickel bar adjuster, M. Anfinson 
Sideboard attachment, Wiswell & Kees 
“ifter, ash, G. P. Harrison 

Signal. See Railway signal 


Size powder, making, L. Beeck 

Skirt supporter, J Flannery 
Sied brake. screw, H. M. Gifford 
Sluice box, J. Milan 

Snatch biock. W. W. Bouse 


Sole leveling machine, E. KE. Winkley 
Speed recorder, J. Karlik 
Spinning. 
chines, spindle for, ¢ 
Spoon, corn cutting, J 
Spray. R. F. Dall 
“pring. See Vehicle equalizing spring 
Stable fork. P. C. Nelson 
Stanchion, cattie. A. Joost 
Stapling machine, M. V. Allen 
Steam trap, W. J. Baldwin 
Stocking foot, M. Friedlander 
Stone, manufacturing artificial. 
Stool or seat. folding, F. Yunck 
Store service apparatus, G. Staib 
Stovepipe. nestable, A. Ohnemus 
Street sweeper. Greeley & Bartlett 
Suspenders, F. H. Peelle 
Swimming device, M. Gates 
Switeh. See Electric switch 
Switchboard, electric, J. H. Bunnell 
Tablet. writing, H. BE. Youtsey 
Target apparatus, J. L. MeCullough 
elegraph sounder, 8. F. Lively 
Telephone circuit selective signal, 
Robes 
Telephone coin actuated mechanism, A. F 
Telephone guard, L. B. Ordway 
Telephone signal cireuit, D MeNet! 
Telephone system, J. W. Gore 
Telephone transmitter 
Teilurian, McDaniels & Swan 


Bergmann 
A. Crandall 


A. Ulich 


twisting. doubling, and winding ma 





644.919 
644,928 


644,756 


645,022 
44.614 
44.997 
M4748 
644,974 
| 
644,767 
644.607 

644.620 





hd 
4, wil | 


644,906 
(44923 
754 


44, 





. 64 568 | 


a4. a4 
44. % 

44.7 ~ 
645.0024 | | 
Sear | | 


tbe at | 
644508 


HA 
(M4 oe 


. 2 


Thompson & 


Wines 


Wilderman & Nelson 


Temperature equalizing coils, manufacturing, F. 


Allen 
rhill coupling. C. E 
rire armor, vehicle 


Stone 
R. Cousins 


rire for meycles’ur other vebicie wheels, W 


nard- Foote 
Tire for vehicle wheels, 
Tooth crown, artificial, D. Justi 

Toot hpicks, machine for pointing wooden 


Dyer 
Top spinning, M. M. Henry 
Torch, sienal, O. V. Wood 
Traction engine, KR. & 1. W 
lramway system, rope, J.T 
Transformer, F. Arnoid 
Trap. See Steam trap 
Traveler's box MeCarthy 
rrieycle, J. R. Rowlands 
Trimmer. See sewing machine trimmer 
Tube. See Preheating tube. 
Twine cutter, G. A. MeCartney 
Type bar hanger, duplex, E. A. Sr., 
bostel, Jr 
Type making and composing 
Smith 
Vacuum tube lighting, D. M. Moore 
Vaive, L.. C. Kisenhat . 
Valve cup, M. T. Pew 
Valve, disk, H Panhe 
| Vaive, bydraalic, ¢ VKuhlewind.. 


(Continued on paye 176) 


Knight 
Ludlow 


& E. 


machine, 


Len 


pagepatic, 2 F. Brady 
i 


w.H 


A. Horn- 


M. W 


144.005, 


4,714 


644.647 | 
44.654 
644,680 | 


645,143 
644,602 


4 











| 1CAN SUPPLEMENT, No. 


$5 PRESS 








Mention this paper. 


5 CENTS ADAY payeter 
the use of 


Che Shimer Qurter eads 
To match 12.000 ft. of 4 in. strips 
(board measure) single tongue and 
pve the most economical 
itter Head in all the world. ; _oene 
for Catalogue, No. 22. Add 


S.J. SHIMER & SONS, Milton, Pa. 


EHARRINGTON &KING 


PERFORATING 








(i 





WE EXCEL AND UNDERSELL ALL! 


15 "Re A grriage Lights, 
mgnee, complete, ° 
cera . 
Medic al atteries, . 
attery Table eas . 
Electric Railwa 3. 
Electric Necktie Th hts, ° 
ietecs Electric Lamps, e 


Agents Wanted. Send for New Catalogue, just out. 


OHLO ELECTRIC WORKS, Cleveland, Ohio 


_Retpeten for Electric Novelties, Supplies, Books. 









Copied While Writing. 
ress, ne wae 


Ay a copy of all letters; ne 
bru =, work. ny ink, any 
Our Pen-Carbon ‘nev 










used anywhere. 
If your otatloner does not oop it, wrt write for 
Sree specimen of work. Mention 
PEN-CARBON MANIFOLD co., 


Dept.1, 145-7-9 Centre St., New York. 








ARD UP ¥’ Yecr Raat. a 


paw Se caked celling Prot. Gray - “——y has 
Warches, Jeweiry, _- +4 Bicycles, and all 
metal goods. No experience, heavy 
plate, modern methods. We do plating, 
manufacture oatfite, all sizes. Only 
outfits completa, all tools, lathes, ma- 
terials, ete., ready for work. Geol 
Silver and Nickel, sire M 

“i! Piating by new dipping 

We teach you the art, furnish secrets and formulas 
7: Testimonials, samples, ete. FREE. 
©O., PLATING WORKS, 7, CINCINNATI, O 





Write 
B. GRAY & 





The Ideal Hunting Shoe 


The concentrated product of fifty 
uears of shoemaking skili. Ten inches 
igh, Bellows tongue, uppers gra 
color, soft as a glove, tough as stee 
cannot harden. The best storm- proof 

shoe ever placed on sale for Kiondik 
miners, surveyors, engineers, and an 
one requiring perfect fout protection. 
Thousand of pairs von ° | eees pa- 
trons. _— Smenege 
umes 4.8 ag \ SON, 
a. Pa. 








i 
1 ‘gun . he vdelphin 








PATTERN MAKER’S KNIFE. 


JUST THE SIZE FOR MACHINIST, CARPENTER, PRUNINC, 


Puo-Btese, Round Handle, Gover Peest, 
Double Capped—preventing wear in pocket. 
Mailed for 75 cents. 


FRASSE CO., 38 Cortiandt Street, New ‘York. 


AND FOR ALL CUTTING. 


File Tested, #4 
” Ebony Handle. 
Full — 
and shown as _ represented or money "retuned 
lustrated Knife 


aches long. Carefully Honed 





DRILLING 
Machines 


WEL 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 


on wheels or on sills. With engines or horse powers. 

Strong, simple and durable. Any mechanic can 

ate them easily. Send for catalog. 
WILLIAMS BROS., Ithaca, N. Y. 


Drill Presses, 
Power Hack Saws, 


Furniture and Bed Spring Machinery. 
Special Machinery Built to Order. 
Write for Catalogue. 


HOEFER MFG. CO., 
276 Liberty St., Freeport, il., U.S. A. 


oper 








Cork Floors and Tiles. 


Intel teal 





Elegant in a rance. ne germ.- 
| proo and wa peroct, em have unequaled wearing 
qualities. We also manufacture 

CORK PULLEY COVERING, 

CORK PIPE COVERING, 
CORK — TION CLUTCH BLOCKS, 
ORK BULLETIN BNARDS, etc. 
es Send for Cirewlar “ 8. A.” 
CORK FLOOR & TILE O., 17 Milk St., Boston, Mass. 


ELECTRO MOTOR, SIMPLE, HOW TO 
make.—By G. M. Hopkins. Description of a smal! elec- 
tric motor devised and constructed with a view to as-ist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machive requiring not over one Man pow- 
er. With fl figures. Contained in SCIENTIFIC AMER- 

641. Price 1) cents. To be 
had at this office and from ail newsdealers. 





CARDS, ete. 


Circular or Small Newspaper Preas 
$18. Ty pesetting at Money 
maker or caver, ene PRE 

s CO.. Me on. on 


paper, etc. 
Creamer’ s Automatic 


PUMP GOVERNOR & RECEIVER. 


Kither horizontal or wgsticsl 
Adapted for all kinds of Fact 
Hotels, A ent Houses. an 
Office Build nes. See illustrated 
article in SCIENTIFIC AMERICAN, 
December 3), 1899, pawe 420. 

"Send for Circular. 
Creamer Steam Specialities Co., 
Jansen Hasbrouck, Prop., 

1% Liberty Street, New York. 








THE NEW BRISTOL COUNTER 





megisters 2 an accurate account of work done on print- 
rain tallies, weighing, measuri and 
ic machines. Counts up to 1,000 


thet omen automa and 
Sim ple, accurate, durable. Spe- 


repeats automatically. 
cial ss to order. §3 : ‘or circular. 
- ROOT, Bristol, “Conn. U. 8. A. 


Keep } Your ir Horse He Healthy 
8 fi 
eroean’ 3 PATENT STALL "DRAIN 
which curries off all filth - bad odors. 


Saves its cost in one vena 
the animal's life and las t to its usefu 
ness 


Pree. 
Legan Sanitary H Stall Company, 
1682 lie tee —_ “ 


REVERSING STEAM TURBINE.—PAR- 
son’s recently perfected turbine for boats. Illustrations 
showing details, ¢ ise in SCIENTIFIC AMERICAN 
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from 
this office, and from ail newsdealers. 


A COMPLETE 
Electrical Library 


By Pror. T. O'CONOR SLOANE. 


An incnpenaive library 
of the books on 
lectricity. tout up ina 
neat folding box, as 
shown in cut. For the 
student. the amateur, the 
workshop, the electri 
engineer, schools and 
colleges. Comprising five 
books, as follows: 
Arithmetic of mostra 

1 pages, . . . SL 








acca | 


Electric Toy Maki 140 
pages, ...-. es 00 
How to Become a Suc- 
cessful Electrician, 189 
pages, . a 1.00 
“ Standard Electrical oy 4 
, tionary, 682 pages. $3.00 
Five volumes, 1,300 pages, Electricity Singles 158 
and over 450 ifuxtrations. pages, $1.00 
A valuable and indispensable addition to oom library. 
ars ial Offer.—We will send prepa 
atentine voueanes, handsomely bound in blue Stk, 
with silver lettering, and inclosed in a neat tr box, 
Bice’ in. the illustration, at the Special uced 





ice of for the complete set. og 
of the five volumes is $7.00. 


MUNN & CO., Publishers, 
361 RROADWAY, NEW YORK. 











re Proof Folding Boats. Adopted by U.S War and Navy depts. in March ana Sept. 
pe) Steam “tain, @ cwenrene udders. Pack all Send 

ily as well as sportsmen 5 use. is, cen s.r 3 in small case. 
King Folding Boat Co., Kalamazoo, Mich. 


¢. for cat., 50 engravings. 


Beautiful models, perfectly safe for fam- 
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. mechanical Kngineering; Mechanical - Vehicle equalizing apring, » Babe ‘& Coombs 644908 
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Hold Your Scarf_» | 


with the Impreved Wash- 
burne Patent Scarf Fast- 
ener. Useful also for fasten- 
ing papers or — & articles. 10 
—_ each, by . Hesse 

rters that 4 do net bind 
the 4 nor injure the fabric. 
By mail, 2 centsa pair. Jllus- 
trated Catalogue ef these and 


oath it 
CMERICAN RING CO. 


= Be ~~ aterbury, Conn. 7 


mm * ~Y 7 y 
THE MODERN ICE YACHT.—BY GEO. 
W Polk. A new and valuable paper, containing full, 
. tleal directions and specifications for the construc- 
of the fastest and best kinds of Ice Yachts of the 
~t, most approved forms. Liustrated with engrav- 
drawn to scale, showing the form, position, and 
neement of al) the parts, Contained In SCIENTIFIC 
ERICAN SUPPLEMENT, No. ce 10 evnts. 

» bad at this office and of all newsdealers 


» 





sts about 12 cents a year to 
ntain The Matchless 


Electric Cigar Lighter 


Invaluable for notels, private 
wellings, factories, ete., ete. If 
t on wale by your dealer write 
is for catalogue and price list. 


STANLEY & PATTERSON, 
Gen'l Elec. Equipment Supplies, 
2 Frankfort 8, NEw YORK. 


ACME SEWING MACHINES 


doas mach work & as great variety 

ghest priced machines, 

gs, no noise, little effort. 

isfactory to the user 

ye styles, all 

) introduce them wean 
d time, i $11.9 


h a "attach hments and 
instructions. . 
ITCHEN “CABINET 


. itchen table &4pantry combined. 
— running to pantry when 

fa. hick. 26in. wide, 4 in. 

in. hi pails & mapl 
finished 


ins for 
sugar, } 













as the h 
Ba yearit 


Warranted sat 
far 10 






+ partitioned 
for cooking materials & utensils 
aaa abread & meat board 
FREE— houschold articles, 
1007 prices. Tf you wish to earn them, say so. 
ACME COMPANY, ~- 452 W. 484 St. CEscase, 


$4.95 


















The Whole History of the | 


World is written and pic- | 


tured week by week in 
COLLIER’S WEEKLY. | 


For sale on all news-stands. 10 cents per | 
Sample copy free. Address COLLIER’S 


WEEKLY, 521 West 13th St., New York City. 


~Opy 











The Greatest Family Newspaper is 


[eslie’ ~ 
~= Weekly 





DESIGNS. 


Automobile electric moter 2. Cc. 

Badge or similar article, . Bail 

Bottle, K. ea 

Bottie, L. C. Souders 

Buckie ae H. Knoell 

Chart, tailor’s drafting. A. N. Rosenblum 

Core supporting shell, founder's, A. Seikirk 

Door escatcheon, L.. ales 

Electric motors, field ring or frame for, C. 
Lindstrom 

Fastening eye, BE. Stewart 

Hasp plate, Wicnt & Dippert 

Hook, meat, Knapp & Bowen 

Knife handle, C. F. smith 

Knob face or cap, L.. H. Wales 

Lamp body, M. M. Sweetman 

Labricator, sight feed, E.H 

Medal, C. W. Crankshaw 

Menu cover, Beck & Zimmermann 

Rein support, C. J. Swanson 

Spoon handle, EK. W. Campbell 

Stove back, F. K. Chase 

Tablet, B. F. De Kiyn 

rire, EK. J. Burrows 

Toy bank, A. C. Williams 


5 A. Lindstrom. 


Junken 


TRADE MARKS 


Belts or bands 
Hassler... 
Brandy, A. Augier 


for body wear, electric 





Butter, Hilmer & Bredhoff 
Cement, W. R. Grace & Company j 
Cigars and cigarettes, domestic and imported, D. 
'. Wey 42865 
Coffee, teas. and spices, American Importing 
Company 287 
Cotton buff wheels, F_L. & J. C. Codmar wes 


Detergents, Carpetto Syndiente. ......... 
Disinfecting preparation, H. EK. Field ‘ 
Klectric apparatus and supplies, certain named, 
Clement & Gbarky : : 5 
iyelets for shves, metallic, La Manufacture Fran- 
caise de Porte-Plunis et (Eilletes Metalliques 
(Ancienne Matson G. Bac) : 
Filtering apparatuses, water. F. E. 
Flour, wheat, R. Everett > 
Flour, wheat, Washburn-Crosby Company 
Game boards. M. H. Eveleth 
Groceries and cigars, certain named, W 


276 
us 





Bachman 


~! 
71 


J. Quan ; 


Milk and cream. crude, condensed, or sterilized, 
Anglo-Swiss Condensed Milk Company 3 
Oats. rolled, Butier- Breed Company 
Packing materials. R. Klinger 
Perfamery, J. L. Grossmith 
Pants and flowers, artificial decorative, 
chert 
Pork. cured shoulders of, H. T. Molloy 
Remedy for certain named diseases, C. M. Hildreth 
Seeds and seed grains, grass, clover, and field, 
Albert Dickinson Comoany.. Be 
Seeds, certain named, L. Teweles ’ 
Shoulder braces, corsets, corset waists, and spin al 
supporters, A. Scott Mu 
Toilet preparations, certain named, 8. M. Seat 
Tonies, F. A. Luyties 





F. Net 





312, 27 


Company 
Umbrelias, B. M. Shaine & Company . 
Whisky, Irish, Dublin Distillers Company 





34,282, DA, 


LABELS 


“ Black Diamond Harness Dressing,” for harness _ 


dressing, J. W. Jarrett 7,395 
*“ Canvasback Whisky,” for whisky, Wittemann 
Brothers... : 7384, 7.585 
* Faultiess,” for candy, MeFadden Candy Com- 
pany . 7,389 
~ 1-Cure-U,” for a dyspepsia cure, Ww. W. Chase 7.383 
“Improved Wood Filler,” for a wood filler, A. W. 
Fuller 7,3 
“ Keller Bros. Change of lafe Remedy.” for a 
medicine, Keller Brothers 7.381 
“ Liver Food.” for a medicine, Dr Chase C ompany 7,380 
“ Natural Salmon.” for canned gvods, United 
States Printing Company . 7,390 
“ Natural Tomatoes,” 2 een goods, United 
States Printing Compa 7391 
“ Old Epicurean W bisky.” "for whisky, Wittemann 
Brothers . 7,386 
* Pure Gold,” for coffee, Gray Lithograph Com 
pany 7 388 


“ Ralston Health Food Baking Powder.” for bak 





ESLIE’S 


4 


WEEKLY is a paper to 
keep on the library table, and to 

1 and reread, and to file away for use 
‘ul reference. It is read by more fami- 
lies of culture and refinement among the 
masses than any other paper of its class 
in the world. It is the greatest, best, 
most attractive and cheapest of all 
American e lucators. 

It is 


stands, 


for sale everywhere —on the 
in the bookstores, on all trains, 
at 10 cents per copy. 
One of the Best General Advertising Mediums 
in the World. Send for rates. 
LESLIE’s WEEKLY, 


110 FIFTH AVENUE, NEW YORK. 








50 YEARS’ 
EXPERIENCE 
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Trave Marks 
DESIGNS 
CopyYRIGHTS &c. 


Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly contidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Mann & Co. receive 
special notice, without charge, in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir 
culation of any scientitic journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers 


MUNN & Cp, 36: 8roamay, New York 


Washington, 


Branch Office, #25 F St. D.C. 





BS Prices $160 and up. Send for Catslegue. 


NOVELTIES & PATENTED ARTICLES 





| versal Kecentric Mall. 


mM, 295 | 
34.296 | 
| 





ona 
Transits, Buff & Buff instrument Manufacturing = 
3 


| Manufactured »y Contract. Punching Dies, Special Ma- 
cbinery. BE. Konigsiow & Bro., 181 Seneca St.,Cieveland,0. 
FOR ALL PURPOSES. 


GRINDING MILLS ;: 


Address J, 5. ae 
28 Redney Street, Brooklyn, N 


MULTIPLICATION TABLES 


Indeved and Subindexed, 


= 


SON, 


& Company = 34,285 
Groceries, certain named, W. J. Quan & Company 4,254 
Gum, shellac, Berry Brot bers 401 
Inks, printers’ Bendal! Ink Manufacturing Com.- 

pany.. 300 | 
Inks, writing, Carter's Ink C ompany al) 


Larger numbers need only sli bt addition, Vest-pocket 
size. Help Rereeeny in calculations. Matled for 25c. 


in stamps by V. A. HLASKO, Box 617, New Britain, Conn. 

FOR SALE.—Patent No. 628,142 improved Cane-Gun. 

Weight of qe 2 lbs. Exciusive right to manufacture 

for 8. H. Ericson, seventies. cor BaON, and 
NES 


| particulars address. 
220 Tenth Aven AG Shford: Til. 


Floats for Steam Traps 


Hercules Seamless Copper Fleats 
are tested to 300 Ibs. per aq. in. and warranted, 
The original and only genuine se mieas copper 
floats made. Send for No. ¥ Catalogue Free 

HERCULES FLOAT WORKS, 

Spr ingfeld. Masa. 


the World 








We Def 


to produce as good a wieel as the Arlington & Oak wood 
Strictly bign grade, quality, material and construction 
unsurpassed 


A marvei of beauty and strength. thor 
oughly tested and fully guaran 
Shipped anywhere at 
lowest wholesale prices 
Money refanded if nut 
as represented 
No money in advance 
$35 “‘Arlington” $16.50 
$40 “Arlington” $18.50 
$50 “Oakwood” $21.50 
We belong to no trust or combine—employ no agents 
You pay but one smal! profit—and our enormous cas! 
sales enable us to give the best value ever offered. Illus 
trated Catalogue Free. CASH BUYERS’ UNION, 
162 W. Van Buren St., B-131, Chicago, Il« 


THE HOMEMADE WINDMILLS OF NEBRASKA. 








official Bulletin by Erwin Hinckic Barbour, is published 
in Supplements Nos. 1254. 255 and 122 . The 
series is acc amgnnses by thirt 4 2 illustrations and 
gives a detail description of a number of types of 





ing powder, Ralston Pure Food Company 7.392 
* Real German Lager.” for bottied beer, C ommon 

wealth Brewing Company 7 387 
* Reed’s Nyanza Tonic,” for a medicine. Reed's 

Remedy Company 7 ae 
*Spurgin’s Multi-Letter File,’ “for letter files | 

Spurgin Manu fact uring C Dapany 7.306 | 
* Thymol-Myrrb,” for tooth paste, Charles Wright 

Company 7,39 
“oh Century Paint,” for roof paint, Val Biatz's 

Sons 7AM 
“ Wright's Bath Perfume Tabiets,” for bath tab- a 

7,378 


-) 


lets, Charles Wright Company 


PRINTS. 
‘The Beckman Company,” for horse 


blankets 
Beckman Company a 2 


A printed copy of the specification and drawing of 
ay patent in the foregoing list. or any patent in print 
igsued since 1%. will be furnished from this office for | 
10 cents. In ordering please state the name and num ber 
of the patent desired. and remit to Mann & Co.. 361 
Broadway. New York. Special rates will be given where 
a large namber of copies are desired at one time. 

Canndian patents may now be obtamed by the in- 
ventors for any of the inventions named im the ne od 
going list. provided they are simple. at a cost of $40 eac 
If complicated the cos. will be a little more. For ft ati 
s address Munn & Co., 31 Broadway. 

may also be obtained. 





York. Other foreign 


windmills which can be made by anyone who has any 
mechanical skill. These windmills are being made and 
used in large numbers in Nebraska and are giving great 
satisfaction. These Supplements for sale by all news- 
| dealers, 10 cents each, or by MUNN & Co., 361 Broadway, 
New York City 





NE: 00 B CYC ogues for us. 
Agent wanted in each town. Give ref aes 
Do! send for catalogues. Enclose stamp. 


CYCLE CO. txpt. @ x, *hicago 
THOUGHT 





READING,— 


vital, BMegnatio Bower 
Mesmerism, Hy 


For private 


cireulation only by Prof. Coates, the english Pachycol- | 


ogist. Contains the essence of Scientific Procedure and 
secret of the force. Price only @c. 100 pp. book on Per- 
sonal Magnetism Mec. 1 on "9 Ww " P Catalog free. 
| SECULAR SCIENCE CO., Dep. 8. A. 30, Atlas Bik. —— 


FOOS: 





esines in for 
THE FOOS Gas 





PIERCE ENGINE CO., 17 N. 


ardus, Patent Uni- 
me - 


Complete up to 9% xk | 


A most valuable series of articles condensed from the | 


GAS AND GASOLINE ENGINES 


exclusive ties one Factory in America. 
ween ~~" 


NGINE CO. Station A, Springfield, Ohio. 


& EXPERIMENTAL WORK. 
nventions develuped. Special Machinery. 
106 Liberty St.. New York. 


MODELS ; 


E. V. Baillard, 


INVENTIONS PERFECTED. 
Accurate Model and Too! Work. Write for Clroular. 
PARSELL sah WEED, 129-13 131 West Sist Gh. New York. 


D’ AMOUR &l LITTLEDALE E MACHINE CO 


ORK 
"Make? Models o iay Mechine to Order. — 


cone CORK SHAVINGS eove 





CALCIUM. ee... “ESEANT 


35 NASSAU STREET, NEW YORK. 
(ABC Code.) Cable Address; BRYAXE, NEW YORK. 


EASE PAYS EXPENSES and 
per month. Steady position ; self-sel- 
ler: no exnerience Needed. Bend te for contract, 
P ask Meo. Co,, Cincinnatl.O., Dept, 10, 


ou 
using 
the 


can make a Pertect Picture every time by 


ble —— 2 Loi 


WILLIAMS, BROWN & FAaRLe, Dept. ( 


gag PISROD TAPOR LADIGEDS 


Stock Sizes l4 to 22 f 
Safe, Reliable and fully guaranteed. 
17th Street, Racine, Wis 














, Philadelphia, Pa. 


foot 


310 First Premiums 





rded to the PRAIRIE STAT 
ine UBAT OR, Guaranteed to mals 
in any climate. Send for catalogue. 


PRAIRIE STATE INCUBATOR CO. Homer City, Pa. 


GAS GASOLINE E 





WATER MOTORS 


| BAC 


WATER MOT 
| Why 


not’ Make Rubber Stamps : 


Our “ New York” Rabber Stamp Vulcanizers receiv 
the only medal awarded any Vulcanizer, World's Fa 
Chicago. Simple process. Large profits. Circulars fre 
| Sarton Mtg. Co., Dept. A, 338 B’way, New York, U. 


Experimenta & Model Work 


Cir. & advice free. Wm. Garcam & 8o0n.45-51 Rose St.. 
how to ope nae 


3 y Sure: absolutely sure; we 


furnish the y and teach you free; you wank in 
the locality where you live. Send us your address. and we will 
explain the business fully; remember we guarantee a clear pro 
fit of $3 for every day's work, absolutely sure, write at once 
BOYAL MANU PACTURING 0. Box $$. DETROIT, MICR 


RCO. NEWARK NJ 





Send os youraddress 
and we willshow you 


, B. L.HOLDEN 


PHILADELPHIA PA 





Automobiles —..- 


The SCIENTIFIC AMERICAN for May 13, 188, is 
devoted mainly to Hiustrations and detailed de- 
scriptions of various types of horseless vebivies, 
This issue also contains an article on the mechan 
ics of the bicycle and detailed drawings of an auto- 
mobile tricycle. Price W cents 

The following copies of the ScrenTIFIC AMEK- 
ICAN SUPPLEMENT give many details, of Auto- 
mobiles of different types, with many fliustrations 
of the vehicles, motors, boilers, ete. The series 
make a very valuable treatise on the subject. The 
numbers are: 732, 979, 995, 1058, 1034, 1055, 10s4, 1057, 
1058, 1050, 1075, 1078, 1080, 1082, 1088, 1008, 1190, 1115, 
1122, 1178, 1195, 110, 128, 1210. SuPPLEMENT No 
1229 contains a highiy interesting articie giving 
full data as to operating costs of horse and electric 
delivery wagons in New York City. Price 10 cents 
each, by mail. For sale by ail newsdealers or 
address 


_ MUNN & CO. Publishers, 


361 Broapway, New Yorn. 








3 te 250 
Herse Power. 
for all power yoo 
Established 1887. 
vey in all principal cities. 
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aowceeenenmny (SAVAGE Hammerless Magazine Riffe|LATHES fe, 2amer. Met. trate 


{THOROUGH INSPECTIONS): 


ane SMOKELESS 


3% INSURANCE | 
AGAINST LOSS | -303 CAL. 


DAMAGE 






























FIRI FELT 


PURE ASBES 





The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for large and small game, 
, pt aed G2” Write for Descriptive Catalogue A. 
rns rhe es Point Blank Range for Hunting. ° SAVACE ARMS CO. 

The Only Hammerless Repeating Rifle. UTICA, New YORK, U.S. A. 

























WwW ‘ithout Exertion. 


Fast wheeling for 
a long distance is 


doen't occur where the Compto- 


tmtation EN RATED. 

of 50 CENTS in stamps. 
tt?” Agents Wanted. 

R. A, CHAPMAN, 44 Stanton Street, New York. 


me.eris used. It saves half the 
time in doing the work and all 
time looking for errors. Solves 
with great Gye d one C ~~ 
T 4 aceuracy all arithmetical pro 
The ground « ~ be lems. Why don’t you get ont 
covered - er, rite for Pamphlet. 


a ne ster | ECOMPTomcIER FELT & TARRANT MFG CO. 
62-66 Luimors ST.. Cuicaao. 


- ee Ba 
Century Runs Mistakes im Addition, ileuntne : 
~ a bee » and - 

and mistakes Se 100 CARDS fF 

Z 


hard work even for 
an expert cyctist. 











OUR “BOND POLICY” 











» WINTON 

is particularly adapted to those who illustrates the most 
MOTOR THE BUFFALO CASOLENE MOTOR. pa y fashionable designs 
CARRIAGE | HIS cut shows our four can lay aside of ladies'diminutive 
Price 61.900. NeAgents. wo danger at ail, eg S1O0A MONTH watches, in exqui- 
very little cost half cent a mile—and far easier to ope- | shirtiz spark, varyit@ speed site iridescent and 
rate than a) cycle, ‘The purchase p vice ts, the = from 100 to 1,500 revolutions, or more—it provides liberal insurance dull enamels, in col 
pleasant rides—that’s the best of it | Spesteme wWebiele Motor, together with a profitable investment. Full or harmony with the 
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. | foe the most practical power information by mail PREE. on ogee os 

t et, occupying a rs; 
Eastern Department, 1290 Broadway, New York City. 5 space _ Peg prey te he PHILADELPH IA . PENN. entices WG... as,” ts ee 


etured upright or horizon- 


F-4 weight 175 pounds. We 
aso ine nl in build sro one to eight horse — 
power. For vehicles, boats» 
and light stationary work, 
we can prove superiority. 





ICE BOATS—THEIR CON U ON Book will be sent free on application. 
and Management. ~ With cosung Oe drawings, details, and J eae. ees yer 
directions in full. Four engrav mown mode of tt i 

construction, Views of the two fastest | ce- onitas bouts 








ANY PLACE 
SE) BY ANYONE eet GASOLENE I MOTOR COMPANY, weed on the Boden river in winter, By H. A + 
FOR ANY PURPOSE BUPPA SOL ‘ontain n SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 1, The same number also contains the rules 
Dewitt and Gradtey Streets, Buffalo, Ve and regulations for the formation of ice-boat clubs, the 


Siationaries. Portables, 


Engines and Pumes 5% sailing and management of ice-boats. Price 10 cents. 


®% Acetylene Burners. 











{2 State your Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. heist (orSTEREOPTIC ONS. 
— Highest C. Pf. possibl 
66 TRADE MARK ae! State Line Talc Co., Chattanooga, Tenn. 





ECAMOI 
ALUMINUM PAINT. 


Latest applic mation of Aluminum. Looks like Frosted 
Silver ashbab! Unternishable, Waiter, Oil and 

Weather] f Durable Easily Applied Bicyciea, | 

Yachts Sadia ators, Pipes, Metal Work, Machinery, Dy- pe 

namos, Motors. Ap yparatus Are Lamps, Sockets, Brack- § 

ets ars, Stations, General Decoration, etc Sample 

bottle, by mail, for % cents 


AND ALL POINTS THE YUKON RIVER 


THE AMERICAN PEGAMOID cO0., 339 B’ way, New York. 


s 
E 
DB 
S 
“Light Of Asta” LaMp| = nm _PIRECT. | 
: 
M 
F 
R 
T 








Unitke all Weight. 5 ounces Full Line of River Steamers on the Yukon. 
‘ porta- 4 5 % inch diameter ‘ P 
ble Tights, ne ass Under contract to deliver United States Mails throughout the Territory. 
First Departure, APRIL 30th, and Fortnightly thereafter. 








long. 









, ple : Fer new Folders, Maps and further particulars as to Freight and Passage, write to 
erat ALASKA COMMERCIAL COMPANY, 


310 SANSOME STREET, SAN FRANCISCO, CAL., for all particulars. 


this lamp is pre. 
eminent 














By Gold Washers and Mining Machinery 
omen ane | ALL KINDS OF THE ABOVE APPLIANCES FOR 
Posrpaio. HYDRAULIC and PLACER MINING 


Every one Guaranteed. 
Electric Contract Co., 


Beth Large and Small Outfits of Every Description. 


(mar many years experience ot this line allows us to assist you. Call ot write for particulars. State what you The Smith Premier 


Estimates and full information cheerfully furnish 

















61 Elm Street, 
NEW YORK. | SAMES BEGGS P. Seo. 9 DEY ST., N NEW YORK. Tabulating 
BICYCLE TIRE REPAIRING.—THE| Write for prices on ail kinds of and Billing Machine. 
scott aai vans eietsuraseers) | AQT \woon-worine 
pliers afid pluggers, together with rubber bam piuge ng 
Sead bs Soersiees } tee, teas Beaks. Ver MACHINERY 
sale bY Munn & Co. and all newsdealers. ata 
- IN THE The FRANK 
MACHINERY CO, 
54 Mechanic St, 
BUFFALO, 
N.Y. 
U.S.A. 











"caw MAKE BIG MONEY 
j $30 to $300 = the Public. 
F $30 to $300 scene cr 


No other — 
, aan pays such large 
~ returns for the little 
wal effort required. We 
“ furnish com mlete 
outfite, The work is easy. strictly hi 
class and any man can operate the out 
by following our instructions, Write : 
for particulars and copies of letters BABBITT METALS.—SIX IMPORTANT 
from mak money formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1 133° 
oo. Dest Da ENTERTAIN SUPPLY For sale by Munn & Co. and all news. ASK FOR DESCRIPTIVE 
TABULATCR CATALOGUE. 


Jd. 8 ay ee atin ae Laauiere, “Send for 1897 catalogue. 
—+- The Smith Premier Typewriter Co. 
SYRACUSE, N. Y., U.S. A. 


Scie fe Hace and Wagon "cf teeck Senins wade, 


Load in Daylight with 
Film Cartridges for two, 
six or twelve exposures 
as desired. For work at 
home then, as well as for 
one’s outings, the Kodak 






















WYCKOPP, SEAMANS & BENEDICT, 
327 Broadway, | New York. 
















| becomes more convenient 
than the glass plate 
camera. 

: No “dark room except 
for development, no 
bothersome plate holders 
or dark slides. 











Also -y 0 4 articies, inci ee. 
Machines, Bicycles, ¥ ee, Save 
CricaGo SCALE Co. .. Chicago. LiL. 





TESSOPS, STEEL: 








PRINTING INKS 
SURE SASS ete 

















